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THE  OTHER 

QUALITY  TWIK 

OKON ITE 


V4RMISMED  CAMS 


Okonite  Varnished  Cambric  In¬ 
sulated  Cables  have  been  installed 
in  enormous  numbers  and  for  every 
kind  of  work,  and  their  performance 
has  been  comparable  to  that  of 
their  twin  product,  Okonite  Rubber 
Insulated  Cables. 

Okonite  Varnished  Cambric  Cables 
exemplify  the  way  that  The  Okonite 
Company  progresses  with  the 
Electrical  Industry,  perfecting  and  * 
producing  the  kinds  of  insulated 
wires  and  cables  needed  to  meet 
the  expanding  requirements  of 
plant  construction  and  operation. 

Illiiiiitfilir " 

OKONITE  QUALITY  CANNOT  BE  WRITTEN 


OKONITE  PRODUCTS 

Okonite  Insulated  Wires  Varnished  Cambric  Cables 

and  Cables  Manson  &  Dundee 

Okonite  Insulating  Tape  Friction  Tapes 

Okocord  Okoloom 


OKONITE-CALLENDER  PRODUCTS 
Impregnated  Paper  Cables  Super-tension  Cables 

Splicing  AAaterials 


THE  OKONITE  COMPANY 


Founded  1878 

THE  OKONITE-CALLENDER  CABLE  COMPANY,  INC. 
Factories:  Passaic,  N.J.  Paterson,  N.J. 

SKBlBk  SALES  OFFICES: 

NEW  YORK  CHICAGO  PinSBURGH  ST.  LOUIS 
BOSTON  ATLANTA  BIRMINGHAM  SAN  FRANCISCO 
LOS  ANGELES  SEATTLE  DALLAS 

Novelty  Electric  Co.  F.  D.  Lawrence  Electric  Co. 

Philadelphia,  Pa.  Cincinnati,  O. 

Canadian  Representatives:  Engineering  Materials,  Limited, 
Montreal 

Cuban  Representatives:  Victor  G.  Mendoza  Co.,  Havana 


Fifty  years  of  service  have 
established  the  reputation  of 
Okonite  rubber  insulation  for 
absolute  qualilty. 
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Blank  &  i^tollrr 

It  must  soon  cease  to  he  possible 
for  any  person  to  say  or  think 
honestly  that  the  great  blessings 
of  science  and  engineering  are 
even  temporarily  a  curse  to  him¬ 
self  or  any  one  else,  because  of 
the  v.ays  in  zi/iich  they  are  intro¬ 
duced  into  industry  and  business. 

ALFRED  D.  FLINN, 

Director 

Elis’ incerinp  Fuuiulation 


-Tip  five  city  blocks  on  end 
and  serve  a  7,800-k\v.  lifjht  and 
power  load.  That,  essentially,  is 
the  problem  in  supplying  the 
1,250-ft.  Empire  State  Building. 
Network  and  radial  vertical  dis¬ 
tribution  used — p.  328. 

-Electrical  industry’s  future 
>een  a^  depending  upon  group  co¬ 
ordination,  accurate  market  data 
and  real  salesmanship.  The  elec¬ 
trified  home  remains  a  lovely,  lur¬ 
ing  Lorelei  for  seekers  of  sales 
devclnninent — />.  325. 


New 


treaty  asked  for  Niagara  River 

to  protect  the  Falls 


Next  Trade  Commission  hearings 

for  New  England 


New  England  Power  group 
to  be  the  next  subject  of  Trade 
Commission  investigation.  South¬ 
eastern  hearings  closed  without 
any  front-page  sensations  for  the 
newspapers — />.  303. 

-Two  elevators  in  one  shaft 
may  soon  speed  vertical  transpor¬ 
tation  some  more.  Pioneering  in¬ 
stallation  at  Westinghouse  plant 
promises  much  through  increasing 
available  rental  areas — />.  312. 

-9,500  B.t.u.  per  kw.-hr.  is  limit 

of  best  performance  to  be  expected 
of  a  steam  turbine,  A.  G.  Christie 
tells  Midwest  Power  Conference. 
Higher  temperatures  and  pressures 
and  binary  cycles  to  come — />.  317. 


-New  York’s  rate  case  closed 
with  parting  salvos  by  city  and 
company  representatives.  Next, 
briefs  will  be  filed  and  then  the 
commission’s  decision  will  be  in 
order — p.  305. 

-Arcs  in  liquids  photographed 
\^•ith  high-speed  carrjera  to  study 
successive  stages  of  circuit  inter¬ 
ruption.  Studies  with  several 
liquids  establish  basic  phenomena 
to  he  encountered — p.  321. 

-Farmers  want  low-cost  lines 
in  New  Hampshire  and  object  to 
those  of  heavy  construction  as  bur¬ 
densome  on  pioneer  consumer. 
Would  furnish  poles  and  labor 
themselves — p.  306. 


Senators  Want  New  Treaty  Concerning 

Niagara  Falls 


BKCAUSE  of  the  fall  of  part  of  the 
escarpment  on  the  American  side  of 
Niafjara  Falls,  the  Senate  foreign  rela¬ 
tions  committee  has  decided  to  take  steps 
toward  negotiating  a  new  treaty  with 
Canada  solely  for  the  preservation  of 
the  beauty  of  the  falls,  despite  the  fact 
that  there  has  been  pending  in  the  com¬ 
mittee  for  two  years  a  treaty  already 
agreed  to  by  Canada  which  authorizes 
the  diversion  of  additional  water  from 
the  Niagara  River  for  power  purposes. 

This  treaty  permits  the  diversion  of 
an  additional  20,000  sec.-ft.,  one-half  to 
he  utilized  by  Canada  and  the  other 
h.'df  by  the  United  States.  In  return  for 
the  additional  diversion,  the  power  com¬ 
panies  agreed  to  hear  the  entire  cost  of 
inrilding  the  submerged  weirs  which 
would  he  necessary  to  regulate  the  flow. 
If  a  separate  treaty  were  negotiated 
with  Canada  and  ratified  by  the  two 
ctnmtries,  the  cost  of  constructing  the 
remedial  works  would  have  to  he  borne 
by  the  two  governments.  It  is  estimated 
that  this  cost  would  amount  to  $1,750,000. 

'I'wo  factors  have  tended  to  retard 
action  in  the  committee  on  the  present 
treaty.  One  factor  has  been  the  unwill¬ 
ingness  of  some  of  the  lake  state  senators 
to  lose  the  opportunity  of  obtaining  a 
trading  point  with  Canada  in  working 
out  a  comprehensive  treaty  concerning 
the  diversion  of  boundary  waters.  In 
addition,  anti-power  senators  have  con- 
tende<l  that,  even  though  the  power  com¬ 
panies  would  obtain  a  right  to  the  ad¬ 
ditional  water  for  a  period  of  only 
^even  years,  the  use  of  the  water  during 
that  i)eri(Kl  would  constitute  a  moral 
claim  to  the  continuance  of  the  diver¬ 
sion. 

T 

President  Lee  Answers 
Governor  Pinchot 

Two  POINTS  ARE  RRoroHT  OUT  in  the 
detailed  answer  sent,  under  date  of 
I'ehruary  7,  by  I'resident  W.  S.  Lee 
of  the  A.I.E.E.  to  Governor  Gifford 
I’inchot  of  Pennsylvania  in  response  to 
the  latter’s  message  complaining  of  the 
alleged  non-existence  of  data  upon  dis¬ 
tribution  costs  (Electrical  World, 
February  7,  page  258). 

In  the  first  instance,  Mr.  Lee  in¬ 
forms  the  Governor  that  a  large  number 
of  papers  and  discussions  upon  distribu¬ 
tion  engineering  have  been  presented 
before  Institute  meetings  and  published 
in  its  Journal  and  Transactions  and 
that  the  Institute  has  a  standing  and 
active  committee  on  power  transmission 
and  distribution.  He  also  draws  the 
Governor’s  attention  to  the  fact  that  in 


most  states,  including  Pennsylvania, 
every  light  and  power  company  must 
report  upon  its  distribution-system  costs 
in  considerable  detail. 

Mr.  I  ^ee  then  goes  on  to  explain  to 
the  Governor  that  only  such  references 
to  costs  as  “may  be  appropriate  to  an 
understanding  of  the  engineering  as¬ 
pects  of  particular  problems”  come 
within  the  purview  of  the  Institute  as  a 
professional  engineering  society  with 
definite  and  limited  constitutional  func¬ 
tions,  implying  that  the  Governor  was 
poorly  advised  in  his  selection  of  a 
source  for  information  on  over-all  costs 
of  service  and  their  allocation. 

T 

Would  Let  Washinston 
Handle  the  St.  Lawrence 

A  I’OSSiHLE  PARTY  MOVE  to  let  the  fed¬ 
eral  government  become  the  prime 
mover  in  the  hydro-electric  develop¬ 
ment  of  the  St.  Lawrence  River  was 
indicated  by  a  resolution  introduced  in 
the  New  York  Legislature  this  week 
by  Senator  W.  W.  Thayer,  chairman 
committee  on  public  service,  who  is 
prominent  in  Republican  ranks  at 
.Albany  and  whose  district  includes  St. 


Lawrence  County,  on  the  internati  nal 
.stretch  of  the  river. 

Senator  Thayer’s  resolution  provides 
“that  the  President  of  the  United  S'  itcs 
be  appropriately  memorialized  to  pro¬ 
ceed  forthwith  to  a  treaty  with  Canada 
for  the  development  of  the  internat’.mal 
rapids  section  of  the  St.  Lawi  -nee 
River  at  the  earliest  possible  dalt  and 
in  accordance  with  the  plans  aeroed 
upon  by  the  Joint  Board  of  Engiiurrs 
and  submitted  to  President  Coo!idj;e 
December  27,  1926,  or  such  amenduuMit 
to  or  changes  in  said  plans  subse(|U' mly 
adopted  by  such  joint  board.” 

Senator  Thayer  predicted  continued 
delay  as  the  situation  now  is  and  de¬ 
clared  his  constituents  demanded  action. 

T 

Southeast  Inquiry  Ends^ 
New  Ensland  Is  Next 

With  a  reversion  to  the  publicity 
phase  of  the  inquiry  and  :i  statement 
from  holding-company  counsel  the  Imd- 
eral  Trade  Commission’s  investigation 
of  Southeastern  power  and  light  com¬ 
panies  came  to  an  end  on  February  5 
and  6,  and  the  hearings  were  adjourned 
until  February  25,  when  the  affairs  of 
the  New  England  Power  Company  and 
the  New  England  Power  Association 
will  be  discus.sed. 

Judge  Healy  examined  \\’.  J.  Bald¬ 
win,  former  director  of  publicity  for 
the  Alabama  Power  Company.  .Mr. 
Baldwin  admitted  that  newspapers  con- 


T  ▼  T 


SECOND  DAM  ON  SKOKOMISH  NEARLY  FINISHED 


IVhcn  the  spilhvay  section  of  this  240-ft.-high  dam  is  finished  next 
month  Cushman  plant  No.  2,  part  of  Tacoma’s  municipal  system,  will 
adx'ance  another  step.  One  37 ,500-hp.  Allis-Chalmers  unit  went  into 
sendee  in  January  and  a  second  will  go  in  in  the  spring.  Eventuall}' 
there  will  be  four. 
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>1  eretl  ‘  lair”  in  their  treatment  of 
j’ij})lic  utilities  received  a  preference  in 
j'lacinj?  advertising  as  compared  with 
“unfair”  newspapers.  No  advertising, 
for  instance,  was  placed  in  the  Thomp¬ 
son  chain  of  papers. 

Publicity  regarding  the  associated 
Southern  power  companies’  hid  for 
Muscle  Shoals  was  gone  into,  in  this 
matter  Mr.  Baldwin  collaborated  with 
('.  A.  Beasley,  attorney  for  the  Com¬ 
monwealth  &  Southern  Corporation. 
The  examination  brought  out  that 
Mr.  Beasley  had  conferred  with  repre¬ 
sentatives  of  the  committees  maintained 
))y  the  power  companies  in  several  states 
tributary  to  Muscle  Shoals  in  which  he 
explained  the  advantages  of  the  offer  of 
the  associated  companies.  He  admitted 
having  conferred  personally  with  the 
editors  of  several  Southern  newspapers, 
lie  denied  that  he  had  made  any  pay¬ 
ment  to  the  Washington  correspondent 
of  any  publication. 

T 

Power  and  Regulation 
in  State  Legislatures 

CALIFORNIA.— A  hill  has  been  in¬ 
troduced  in  the  House  to  amend  the  state 
constitution  so  as  to  require  the  taxation 
of  publicly  owned  utilities.  A  Senate 
bill  would  prohibit  expenditure  of  funds 
by  public  utilities  “in  political  cam¬ 
paigns  or  for  propaganda  purposes.” 
Political  purposes  arc  defined  in  the  bill 
as  "the  influencing  or  attempting  to 
influence  the  vote  for  or  against  any 
candidate  for  public  office,  or  influenc¬ 
ing  or  inducing  any  person  to  become 
or  not  to  become  a  candidate  for  public 
office,  or  influencing  or  attempting  to 
influence  the  vote  for  or  against  any 


Pmchotian  Accuracy 

J.  P.  Morgan,  Dominating  Electric 
Pond  &  Share,  Controls  Oregon 
Politics  Through  Mythical  Portland 
Company 

All  the  great  utilities,  without  ex¬ 
ception,  known  to  me  have  interests 
which  cross  state  boundaries,  and  many 
of  them  are  nation-wide.  For  example, 
the  firm  of  J.  P.  Morgan  &  Comnany 
in  New  York  has  so  man}  affiliated 
electric  interests  that  it  controls,  I  am 
informed,  more  than  half  the  electricity 
produced  in  .America. 

lake  the  following  illustration:  The 
politics  of  Oregon  has  been  controlled 
largely  by  the  Portland  Electric  Light 
Fompany.  That  company  is  an  Elec¬ 
tric  Bond  &  Share  concern.  The 
I'.lectric  Bond  &  Share  is  a  Morgan 
Concern.  There  you  have  a  direct  line 
from  Wall  Street  to  the  controlling 
political  interests  of  Oregon,  3,000 
miles  away.  —  Goz-ernor  Pinchot  to 
I'fitcd  Press. 


measure  on  the  ballot  at  either  state 
or  local  elections,  or  endeavoring  to 
have  any  measure  placed  upon  or  kept 
off  of  such  ballot.” 

COLORADO. — Western  utility  offi¬ 
cials  are  focusing  attention  on  a  “utility 
district”  bill,  scheduled  for  introduction 
at  the  present  session.  This  proposed 
measure  would  authorize  county  com¬ 
missioners,  on  petition  of  10  per  cent 
of  the  voters  in  any  community,  to 
submit  at  a  general  election  a  proposal 
to  set  up  a  “public  utility  district”  in 
the  nature  of  a  municipal  corporation 
controlled  by  a  three-man  commission 
elected  for  a  three-year  term.  This 
body  would  not  be  responsible  to  the 
C'olorado  Public  Utilities  Commission 
and  would  have  as  a  check  on  its 
activities  only  a  referendum  vote  of  tax¬ 
payers  in  the  district.  The  bill  permits 
a  utility  district  to  acquire  any  utility  by 
a  majority  vote  and  “funds  for  such 
aetjuisition  would  he  contracted  for  by 
bonds  with  a  limit  fixed  at  1  per  cent 
of  assessed  valuation  of  the  district.” 
A  bitter  fight  over  this  bill  is  predicted, 
with  party  lines  broken. 

INDIANA. — A  bill  has  been  intro¬ 
duced  in  the  House  which  would  elimi¬ 
nate  the  jurisdiction  of  the  Public  .Serv¬ 
ice  Commission  over  light,  water,  power 
and  heat  companies  after  July  1.  By 
17  to  9  the  Senate  last  week  advanced 
to  .second  reading,  without  amendment, 
the  Moorhead  bill  to  bring  utility  hold¬ 
ing  companies  under  the  jurisdiction  of 
the  Public  Service  Commission. 

MASSACHUSETTS.  — A  proposal 
to  memorialize  Congress  “in  favor  of 
restoring  to  the  states  the  right  to 
regulate  and  control  local  public  utili¬ 
ties”  has  been  offered  in  the  House  by 
a  Boston  representative  who  finds  that 
Massachusetts’  established  method  of 
regulation  and  control  is  threatened  by 
the  existing  right  to  seek  in  the  federal 
courts  injunctions  restraining  the  en¬ 
forcement  of  the  orders  of  its  Depart¬ 
ment  of  Public  Utilities. 

MINNESOTA. — Minnesota  munici¬ 
palities  operating  electric  plants  would 
have  the  right  to  extend  their  service 
outside  the  city  limits  under  the  terms 
of  a  law  suggested  to  the  Legislature  by 
the  League  of  Minnesota  Municipalities. 

law  now  on  the  books  permits  cities 
and  villages  to  sell  “surplus”  energy 
outside  their  limits. 

MISSOURI. — The  Public  Service 
Commission  would  lose  control  over 
public  utilities  in  St.  Louis,  Kansas  City 
and  St.  Joseph  under  provisions  of  a 
bill  introduced  in  the  House  by  Assem¬ 
blyman  Jones.  The  measure,  which 
would  apply  to  cities  over  70,000,  would 
return  to  such  municipalities  the  right 
to  control  the  public  utilities,  grant 
franchises  and  stipulate  the  rates  to  be 
charged.  Mr.  Jones  also  introduced  a 


WHERE  LINCOLN  WALKED 


The  Central  Illinois  Public  Sendee 
Company’s  nezv  office  building  at 
Springfield  is  floodlighted  in  red. 
amber,  blue  and  zvhitc  by  151 
"Golden  Glozv"  projectors  installed 
above  the  thirteenth  floor  and  by 
SO  1 ,000-zeatt  "Golden  Glozv'  flood- 
lamps  on  the  curb  line. 

T 

bill  to  raise  taxes  on  all  utilities.  An¬ 
other  bill  introduced  in  both  Houses 
would  ta.x  the  Union  Electric  Light  & 
Power  Company  for  public  purposes  in 
the  four  counties  where  land  has  been 
inundated  by  building  Bagnell  Dam. 

NEBRASK.\. — With  the  bar  up  on 
intrcxluction  of  further  bills,  those  on  the 
calendar  which  affect  public  utilities 
include  measures  providing  that  irriga¬ 
tion  districts  may  own,  operate  and  con¬ 
trol  hydro-electric  projects  and  may  sell 
or  lease  plants  to  persons,  corporations 
or  municipalities,  using  revenue  to  re¬ 
duce  costs  of  irrigation ;  making  unlaw¬ 
ful  the  manufacturing,  leasing,  distrib¬ 
uting  and  selling  of  merchandise  by 
public  utilities  except  those  owned  by 
the  company  in  manufacturing  and  .sell¬ 
ing  service  or  those  articles  which  are 
the  direct  product  of  the  business  of 
manufacturing  or  selling  service,  with 
penalties  ranging  from  $100  to  $500  for 
each  such  sale  (a.sked  for  by  state  Hard¬ 
ware  Dealers’  Association  ),  and  author¬ 
izing  the  creation  of  hydro-electric 
power  districts  by  incorporated  cities 
and  villages  and  also  by  rural  units, 
to  be  operated  jointly  or  singly,  with 
provisions  for  organization,  administra¬ 
tion  and  territorial  areas  to  be  served. 
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NIAGARA-HUDSON  MEN  VIEW  EMERGENCY  TRUCK 


li'ith  Vice-President  William  Kelly  on  his  right  and  Vice-President 
A.  H.  Schoellkopf  on  his  left,  President  Paid  A.  Schoellkopf  of  the 
Niagara-Hiidson  Poxver  Corporation  is  here  seen  examining  an 
emergency  illumination  truck  that  carries  a  small  chain-driven 
generator  to  charge  four  1,500-  and  txvo  1,000-xoatt  floodlighting  units. 


T  T 

The  last  hill  is  similar  to  hills  enacted 
at  three  previous  sessions  and  declared 
unconstitutional. 

NEW  YORK. — By  an  Assemhly  hill 
the  public  .service  law  is  amended  by 
empowering  the  commission  to  order 
the  relocation  of  electrical  transmission 
lines  within  1,000  ft.  of  an  established 
airport.  A  hill  introduced  by  Senator 
Thayer,  chairman  of  the  committee  on 
jnihlic  service,  adds  a  section  to  the 
public  service  law  giving  the  commis¬ 
sion  authority  over  all  charges  to  oper¬ 
ating  e.xpense  accounts  of  utility  com¬ 
panies  for  the  creation  of  reserves  and 
offsetting  credits  thereto.  A  second 
Thayer  hill  adds  a  section  to  the  public 
service  law  providing  that  a  utility 
corporation  shall  not  credit  part  of 
proceeds  of  its  non-par  stock  to  capital 
and  part  to  surplus  nor  transfer  any 
part  of  its  stated  capital  to  surplus. 

OREGON.— Franklin  T.  Griffith, 
president  of  the  Portland  General  Elec¬ 
tric  Company,  has  told  the  utilities 
committee  of  the  Legislature  that  the 
adoption  of  the  proposed  Hydro-Elec¬ 
tric  Commission  hill,  with  the  attending 
water  conservation  provisions,  will,  in 
his  opinion,  result  in  the  immediate 
ces.sation  of  the  development  of  the 
.state’s  water-power  resources  by  private 
companies.  Officials  representing  the 
California  -  Oregon  Power  Company 
took  a  similar  attitude.  Asserting 
that  their  only  protection  against  en¬ 
croachment  and  possible  absorption  by 
large  corporations  is  the  application 
of  the  certificate  of  convenience  and 


▼ 

necessity,  a  delegatioti  representing 
small  electric  and  telephone  utilities 
operating  in  Oregon  appeared  before  a 
legislative  committee  and  asked  that  the 
certificate  he  retained  in  the  regulatory 
code  of  the  state.  A  hill  providing  for 
its  abolition,  as  advocated  by  Governor 
Meier,  is  before  the  Legislature. 

PENX.SVLVANIA.— Governor  Pin- 
chot’s  victory  in  the  Lower  House  last 
week  when  the  M(X)re  resolution  to 
investigate  the  Public  Service  Com¬ 
mission  was  passed  by  121  to  70  was 
c(mnterhalanced  on  Monday  last  by  a 
victory  of  his  opponents  in  the  Senate, 
when  by  30  to  20  the  Earnest  resolution 
was  recommitted.  The  Earnest  resolu¬ 
tion,  as  explained  previously,  called  for 
an  investigation  by  the  joint  judiciary 
committees  of  the  two  houses:  the 
Moore  resolution  for  an  investigation 
by  three  senators,  three  representatives 
and  three  appointees  of  the  Governor. 
Sub.sequently  the  Senate,  without  a 
record  vote,  passed  the  second  Earnest 
resolution,  providing  that  the  investiga¬ 
tion  shall  be  conducted  by  a  subcom¬ 
mittee  of  the  Senate  judiciary  commit¬ 
tee,  thus  shutting  out  the  House  and 
the  Governor.  Mr.  Pinchot,  while  de¬ 
claring  that  this  disposition  of  the 
matter  is  intended  to  “whitewash  the 
utilities,”  asked  his  champions  in  the 
Senate  not  to  oppose  it  and  said  he 
would  appear  before  the  investigators  if 
asked.  He  recommended  an  indepen¬ 
dent  House  investigation. 

TEXAS. — .State  ownership  and  oper¬ 
ation  of  all  the  larger  electric  generat¬ 


ing  plants  and  transmission  systems  in 
Te.xas  are  proposed  in  a  joint  resolu¬ 
tion  in  the  nature  of  an  amendment  to 
the  constitution  which  if  adopted  by  tin- 
voters  would  authorize  the  state  to  issue 
bonds  for  the  purchase  of  the  power 
plants  and  transmission  lines.  Senator 
Cunningham,  the  sponsor,  cites  Ontario 
as  his  inspiration. 

V’ERMONT. — A  bill  is  before  the 
\'ermont  Legislature  which  would  givi- 
the  Public  Service  Commission  iiKjie 
power.  At  a  first  hearing  the  bill 
was  bitterly  opposed  by  Representative 
Burke  of  Burlington,  who  attacked 
the  commission  for  approving  a  rate 
schedule  of  the  Green  Mountain  Power 
Company  which,  Mr.  Burke  .said,  was 
oppo.sed  in  a  petition  from  2,(K)0  per¬ 
sons.  It  was  further  charged  that  an 
advi.sory  engineer  for  the  commissiou 
had  received  $450.0CK)  in  fees  in  four 
years.  The  bill  was  returned  to  the 
committee. 

WISCONSIN. — I'he  Railroad  Com¬ 
mission  has  completed  a  preliminarv 
report  to  the  Legislature  on  a  study  of 
the  costs  of  furnishing  electric  service 
as  they  affect  the  spread  in  rates  be¬ 
tween  various  classes  of  consumers. 
The  commission  also,  pursuant  to  a  reso¬ 
lution  of  the  1929  Legislature,  is  in¬ 
vestigating  the  matter  of  uniformity  in 
the  rate  .schedules  for  electric  light,  heat 
and  power,  and  a  report  will  be  made  on 
this  subject  later  in  the  present  session. 
The  commi.ssion  has  found  that  "the 
domestic  customer  with  an  annual  con¬ 
sumption  of  between  500  kw.-hr.  and 
1.000  kw.-hr.  is  paying  slightly  less  than 
the  cost  of  .serving  him,  while  those 
with  consumptions  of  1,200  kw.-hr.  per 
year  or  over  are  paying  somewhat 
more.” 

T 

Will  Test  Smith’s  Risht 
to  Sit  on  Power  Board 

Se.nwtor  W.m.sh’s  motion  directing  the 
L’nited  States  attorney  for  the  District 
of  Columbia — Leo  A.  Rover — to  in¬ 
stitute  quo  xoarranto  proceedings  for  the 
removal  from  office  of  Chairman 
George  Otis  Smith  of  the  Fe<leral 
Power  Commission  passed  the  Upper 
House  on  February  5  without  a  debate 
or  division,  and  Attorney-General  Mit¬ 
chell,  whose  subordinate  Mr.  Rover  is 
and  who.se  advice  the  President  asked  in 
refusing  to  resubmit  Mr,  Smith’s  name, 
has  stated  that  no  obstacles  will  be 
thrown  in  the  way  of  determination  in 
this  manner  of  Mr.  Smith’s  right  to  bold 
his  office.  (Electrical  World,  heb- 
ruary  7,  page  259.)  Special  counsel, 
however,  will  be  named,  to  represent 
both  the  Senate  and  the  Department  of 
Justice,  the  latter  acting  only  nominally 
as  the  bringer  of  the  proceedings. 
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Seattle  Plans  to  Build 
a  230-Kv.,  125-Mile  Line 

A  230-kv.  transmission  line  will  be 
built  by  tbe  city  of  Seattle,  according?  to 
announcement  by  the  engineers  for  the 
municipal  lighting  department.  The 
line,  which  will  be  approximately  125 
miles  long,  will  extend  from  the  Diablo 
l)lant  of  the  Skagit  River  power  devel- 
oi)ment  project  to  the  south  substation 
in  Seattle.  Initial  plans  contemplated 
operation  at  165  kv. 

T 

Dynamitins  Farmer  Wins 
Asainst  Pacific  G.  &  E. 

Three  decisions  have  been  rendered  by 
the  Superior  Court  of  Shasta  County, 
California,  in  the  litigation  arising  from 
the  dynamiting  last  November  of  the 
1‘acitic  Gas  &  Electric  Company’s  Hat 
Creek  dam  by  Louis  P.  Joerger,  a 
farmer  who  claimed  that  the  power  com¬ 
pany  was  illegally  diverting  water  from 
his  riparian  land  on  Hat  Creek.  The 
company  secured  an  injunction  forbid¬ 
ding  Mr.  Joerger  from  further  molesting 


— IVirff  World  Photon 


Hat  Creek  hydro  plant 


the  dam.  and  in  return  Joerger  ai)jdied 
for  an  injunction  to  restrain  the  com¬ 
pany  from  interfering  with  the  water  in 
Hat  Creek.  The  power  company  also 
brought  suit  against  Joerger  for  $9,367 
to  cover  the  damages  to  the  dam.  The 
decisions  just  rendered  dissolve  the  in¬ 
junction  against  Joerger.  grant  to  him 
an  injunction  which  restrains  the  power 


company  temporarily  from  interfering 
ii»  any  way  with  the  Hat  Creek  waters, 
and  reject  the  company’s  claims  for 
damages.  Under  the  injunction  granted 
Hr.  Joerger,  the  Hat  Creek  power  plant 


may  be  shut  down  temporarily.  The 
case  will  be  carried  to  the  higher  courts. 

Some  time  previous  to  the  dynamiting 
a  partial  judgment  of  $40,000  had  been 
awarded  to  Mr.  Joerger  in  settlement  of 
some  of  his  claims  for  water  rights. 

▼ 

Power  Board  Matters — 

Old  Projects  and  New 

For  meeting  the  expenses  of  the 
Federal  Power  Commission  during  the 
next  fiscal  year  $260,195  is  provided  in 
the  independent  offices  appropriation 
bill.  The  1932  estimates  are  based  on 
the  assumption  that  the  engineering 
services  of  the  Departments  of  War, 
Interior  and  Agriculture  will  continue 
to  perform  the  field  work  of  the  com¬ 
mission.  The  appropriation  includes  the 
salaries  of  the  five  commissioners  at 
$10,000  each. 

A  public  hearing  on  the  application 
of  the  Ajipalachian  Electric  Power 
Company  for  a  license  to  develoj)  power 
on  tile  New  River,  Va..  will  be  held 
before  tbe  commission  February  16. 
Notice  of  the  hearing  was  sent  to  the 
Governors  of  Virginia,  West  Virginia. 
'I'ennessee  and  Arkansas,  who  have  in¬ 
dicated  interest  in  the  proposed  project, 
one  involving  important  principles. 

Application  has  been  made  by  ibe 
Commonwealth  Mining  &  Exploring 
Company  of  Seattle  to  the  Federal 
Power  Commission  for  a  license  cover¬ 
ing  a  project  on  the  Davis  River  in  the 
Tongass  National  Forest  in  Alaska,  for 
which  the  company  obtained  a  prelimi¬ 
nary  iiermit  October  5,  192<).  It  is 
proposed  to  construct  a  concrete  dam 
2.UtH)  ft.  above  tidewater  to  form  a 
reservoir  5  miles  long.  A  tunnel  1.600 
ft.  long  will  carry  tbe  water  to  the 
power  house  on  the  shore  of  Portland 
Canal.  While  the  primary  capacity  is 
thought  not  to  exceed  5,300  hp..  it  is 
planned  to  install  25.000  hp.  A  further 
alternate  development  is  planned  which 
will  make  it  possible  to  install  50.000 
hp.  The  power  is  to  be  used  for  mining 
purposes  and  for  utility  use  in  the  towns 
of  Hyder  and  Stewart. 

The  city  of  Idaho  Falls,  Idaho,  has 
applied  for  a  preliminary  permit  cover¬ 
ing  a  proposed  two-dam,  1,900-hp.  de¬ 
velopment  on  the  North  Fork  of  the 
Snake  River  above  Mesa  Falls,  in  that 
state. 

riie  Arkansas-Missouri  Power  Com¬ 
pany  of  Bytheville,  Ark.,  has  filed  a 
declaration  of  intention  to  rebuild 
Dam  No.  2  in  Spring  River,  Fulton 
County,  recently  destroyed  by  high 
water.  It  also  is  planned  to  construct  a 
new  dam  to  lie  known  as  Dam  No.  4. 
Installations  of  650  hp.  and  2,500  hp. 
respectively  are  involved. 

Commissioner  Williamson  has  been 
elected  vice-chairman  of  the  commission. 


Applying  Ultraviolet  Rays 
to  the  Food  Industry 

Laboratories  are  being  set  up  at  the 
L’niversity  of  Cincinnati  for  the  ap¬ 
plication  to  food  of  a  new  process,  to 
be  known  as  “selective  irradiation,’’ 
discovered  by  Prof,  George  Sperti  of 
the  university  as  the  result  of  breaking 
down  ultraviolet  rays  and  determining 


George  Sperti 


tbeir  specific  characteristics.  Professor 
Sperti  discovered  that  there  is  a  critical 
wave  length  at  which  biological  and 
other  reactions  begin  which  effect 
changes  in  the  taste,  smell,  consistency, 
etc.,  of  food,  but  that  wave  lengths  con¬ 
siderably  shorter  result  in  the  ilestruc- 
tion  of  bacteria,  formation  of  vitamin 
D,  for  instance,  starting  at  a  wave 
length  of  about  3,100  angstrom  units. 

Striking  applications  of  this  discovery 
have  followed.  For  example,  milk  can 
be  irradiated  under  the  new  process 
without  affecting  its  smell,  taste  or 
color,  while  its  vitamin  D  content  is 
increased.  Orange  juice  can  be  treated 
after  extraction  so  that  it  retains  its 
original  flavor  for  indefinite  periods. 
Fermentation,  yeast  molds  and  various 
forms  of  food  spoilage  are  checked. 
Refrigeration  is  not  recjuired  as  an  aux¬ 
iliary  aid  to  these  results. 

Ralph  G.  Coburn,  now  executive  vice- 
president  of  General  Foods  Corporation, 
will  head  tbe  laboratories,  set  up  jointlv 
by  that  comiiany  and  the  university. 

T 

N.  y.  Edison  Rate  Case 
FHearings  Terminate 

Somewhat  heated  arguments  be¬ 
tween  Clarence  J.  Shearn,  legal  repre¬ 
sentative  of  the  New  York  Real  Estate 
Board,  and  William  L.  Ransom,  counsel 
for  the  New  York  Edison  and  its  a^- 
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rtliated  ccmipanies,  broufjht  to  a  close  on 
February  7  the  rate  hearings  of  the 
New  York  Public  Service  Commission 
on  the  new  tariff  proposed  by  President 
M.  S.  Sloan. 

Mr.  Shearn  thought  “pure  hokum” 
the  right  term  for  the  company’s  offer  on 
account  of  the  meter  charge  that  makes 
part  of  it  and  .said  that  the  net  decrease 
to  residential  consumers  would  be  only 
$1/XM).0(K)  and  the  .saving  to  commercial 
users  “problematical”  because  of  load- 
factor  conditions.  Mr.  Ransom  said  that 
in  the  reduction  of  the  energy  rate  from 
7  to  5  cents  the  companies  would  lose 
$26,(K)().0(K)  and  that  $1 5,000, (K)0  would 
accrue  to  the  utilities  through  the  60- 
cent  service  charge  and  $5,000,000 
through  the  demand  charge  of  $1,  mak¬ 
ing  a  net  reduction  of  $6,000,000.  He 
said  no  constructive  suggestions  for  re¬ 
vision  of  the  company’s  plan  had  been 
received. 

Briefs  are  to  be  submitted  by 
February  21. 

T 

New  Hampshire  Farmers 
Want  Inexpensive  Lines 

A  RECKNT  HEARI.VG  before  the  New 
Hampshire  Public  Service  Commission 
on  rural  service  brought  forth  a  protest 
from  George  Putnam,  president  New 
Hampshire  Farm  Bureau  Federation, 
against  farmers  beijig  asked  to  pay  for 
“fancy”  power  lines  “planned  to  last 
forever,”  when  lines  strung  on  25-ft. 
poles  and  with  wires  merely  heavy 
enough  f(»r  present  needs  would  be 
acceptable  to  them.  He  contended  that 
it  was  unfair  to  force  small  customers 
to  .shoulder  the  e.xpense  of  installations 


designed  to  be  adefjuate  for  the  enlarged 
demands  and  services  of  a  future  period. 
The  State  Commissioner  of  Agriculture 
upheld  this  point  of  view  and  suggested 
that  farmers  could  lessen  the  cost  of  the 
lines  to  themselves  if  they  were  per¬ 
mitted  to  furnish  the  poles  and  do  the 
labor.  Views  of  utility  companies  will 
be  presented  at  a  later  hearing. 

T 

New  Hampshire  Domestic 
Rates  Called  Too  Hish 

Hoi.di.nt.  that  indu.strial  companies  in 
New  Hampshire  use  23.47  per  cent  of 
the  total  energy  consumed  in  that  state 
but  contribute  only  21.51  per  cent  of 
light  and  power  revenues,  whereas  do¬ 
mestic  customers  consume  only  6.82  per 
cent  and  contribute  27.52  per  cent. 
.Samuel  H.  Mildram,  a  Bo.ston  engineer, 
has  made  a  report  to  the  New  I  lamp- 
shire  Public  Service  Commission  in 
which  he  recommends : 

1.  A  general  reduction  in  residential 
lighting  rates  by  electric  utilities. 

2.  Scrapping  of  existing  complicated 
“room-rate”  and  “area-rate”  schedules  for 
domestic  users  of  electricity. 

3.  Promulgation  of  a  “simple  and  under¬ 
standable”  standard  rate  schedule  for 
domestic  users  which  would  permit  use  of 
a  single  meter  for  all  purposes. 

4.  .Adoption  of  a  standard  rural  electri¬ 
fication  policy  which  would  discard  the 
present  practice  of  charging  line  construc¬ 
tion  costs  to  the  rural  customer  and  sub¬ 
stitute  an  “excess  line  charge”  sufficient 
to  pay  the  carrying  charges  of  compan\ 
investment  in  rural  line. 

5.  A  simpler  system  for  rate  charges  to 
summer  residents. 

Mr.  Mildram’s  investigation  covers 
financial  features  also. 


Drousht  Conditions  Affect 
Generation  in  Colorado 

An  unusual  burden  has  fallen  on 
steam-electric  generating  plants  in  Col¬ 
orado  this  year,  with  prospect  of  becom¬ 
ing  more  onerous  yet,  owing  to  drouglit. 
Clare  N.  Stannard,  vice-president  and 
general  manager  of  the  Public  Service 
Company  of  Colorado,  points  out.  how¬ 
ever,  that  additional  facilities  at  tlie 
A’almont  steam  plant,  near  Boulder, 
have  been  completed  opportunely. 

At  Shoshone,  on  the  Colorado,  in  the 
western  part  of  the  .state,  the  company’s 
hydro-plant  output  during  January  wa-. 
62  per  cent  of  normal.  The  Boulder 
hydro  station,  on  Middle  Boulder  Creek, 
on  the  eastern  slope  of  the  Rocky 
Mountains,  produced  72  per  cent  of 
normal.  At  Estes  Park,  where  hall 
River  has  been  at  its  lowest  stage  in 
years,  the  hydro  plant  has  almost  ceased 
operations,  and  an  auxiliary  oil  engine 
was  resorted  to  early  *in  February.  At 
Longmont  the  municipally  owned  hydro 
station  on  the  St.  Vrain  River  has  been 
operating  .at  reduced  capacity  for  some 
time,  and  the  community  has  been  pur¬ 
chasing  mo.st  of  its  power  requirements 
from  the  Public  Service  comi)any. 
pending  installation  of  an  oil  engine. 
The  Loveland  municipal  plant,  on  the 
Big  Thompson,  has  been  dependent  on 
oil-burning  equipment. 

Precipitation  in  Denver  and  vicitiity 
for  January  was  0.02  in.,  whereas  0.48 
is  normal — a  fair  criterion  of  conditions 
throughout  Colorado,  where  snowfall 
has  been  practically  nil.  Although  the 
Public  Service  Company  is  fully  cquipi»ed 
to  handle  all  demands  upon  it.  .Mr. 
Stannard  insists  that  future  e.xpansion 
must  be  largely  in  steam  equipment. 


NEW  SUBSTATIONS  OF  NEW  JERSEY  COMPANY  HAVE  UNUSUAL  FEATURES 


The  MiUhurn  substation  of  the  Jersey  Central  Power  &  Light  Company  (on  the  left)  contains  no  struc¬ 
tural  steelwork  anym’here  except  three  posts  carryiny  the  wires  to  the  transformers.  Operation  of  any 
xiviteh  is  recorded  two  blocks  away,  an  instrument  showing  time  and  duration  of  ex'cry  outage.  At  the 
Chatham  substation  (on  the  right)  three  ground  wires  are  carried  all  the  way  across  the  structure  as  pro¬ 
tection  against  lightning.  Thyrite  arresters  are  used.  Impact  voltage  is  unusually  high  to  prevent  light¬ 
ning  entering  the  station  and  flashing  ox’cr.  Air-break  sivitches  largely  replace  circuit  breakers  for  sxi'itching. 

ELECTRICAL  WORLD— February  14. 


306 


Scattered  Happeninss  in 
the  Electrical  Sphere 

United  States 

Ofucial  announcement  is  made  that 
tlie  committee  of  the  Engineering  Na- 
tioinl  Section,  N.E.L.A..  which  deals 
will  I  co-ordinative  measures  with  tele¬ 
phone  and  telegraph  systems  is  hence¬ 
forth  to  l)e  called  the  foreign  systems 
c()-(  rdination  committee  instead  of  the 
inductive  co-ordination  committee. 
M.  D.  Hooven  is  the  committee 
chai  rman. 

According  to  Philadelphia  news- 
paiM  is,  the  Lehigh  Coal  &  Navigation 
Company  is  preparing  to  re-enter  the 
power  business  hy  erecting  a  combina¬ 
tion  steam  and  hydro  generating  plant 
on  tlie  Lehigh  River  in  the  coal-mining 
(list'ict  of  Pennsylvania.  Officials 
would  neither  deny  nor  confirm  the  re¬ 
port.  The  Lehigh  company’s  former 
electric  properties  were  merged  in  ld20 
into  the  Pennsylvania  Power  &  Light 
Comjiany. 

.\  CAMPAIGN  AGAINST  the  rates  of  the 
Westchester  Lighting  Company  has 
Iceen  started  at  New  Rochelle.  N.  Y. 
Kol  ert  C.  Gillies,  “utilities  specialist,” 
told  a  meeting,  the  press  reports,  that 
the  company’s  primary  rate  of  9^  cents 
a  l:ilowatt-hour  for  10  kw.-hr.  was 
higher  than  that  for  any  similar  area 
in  the  country. 

Th'.  United  States  Dustrict  Court 
at  .St.  Paul  has  refused  to  authorize  sale 
of  the  W.  B.  Foshay  company  hydro¬ 
electric  plant  at  Poison,  Mont.,  for 
$13i^.^()0  to  the  United  States  Bureau 
of  Indian  Affairs,  suggesting  that  the 
receiver  renew  negotiations  with  the 
Indian  office  to  try  to  get  a  better  price. 
Rf.\  ifw  of  a  te.st  case  brought  against 
the  city  of  Philadelphia  hy  the  Phila- 
deljihia  Electric  Company  for  a  deter¬ 
mination  of  its  rights  to  compensation 
hecanse  of  the  compelled  removal  of 
con  luits  to  make  way  for  the  city- 
constructed  Broad  Street  subway  has 
l>ec‘n  asked  of  the  United  States  Supreme 
Court. 

Thf  displ’te  over  division  of  Delaware 
River  water  between  New  York,  New 
Jersey  and  Pennsylvania,  inherent  in 
w’hieli  are  certain  issues  inv'olving  water 
power  and  which  after  a  failure  to  agree 
on  legislation  was  submitted  last  year 
to  ('.  M.  Burch,  special  master,  has 
now  been  the  subject  of  a  report  hy  him 
in  'vliich  an  average  allotment  of  440,- 
000  (too  gal.  a  day  to  New  York  City 
is  tecommended  instead  of  the  600,000,- 
Q:al.  asked.  Both  New  York  and 
Jersey  are  expected  to  file  ex- 
ceptiiins  to  the  report. 

Rati  ,  filed  with  the  California  Rail¬ 
road  Commission  some  weeks  ago  by 
the  /'Duthern  California  Edison  Com¬ 
pany  covered  si.x  optional  schedules  and 


indicated  a  total  annual  saving  to  cus¬ 
tomers  of  $775,000  due  to  lower  agri¬ 
cultural  and  industrial  rates  and  the  in¬ 
troduction  of  a  power-factor  clause  in 
the  w’holesale  tariffs.  Two  additional 
optional  schedules  have  just  been  filed 
covering  lighting  and  power  service  to 
manufacturing  firms.  These,  it  is  esti¬ 
mated.  will  bring  an  additional  saving 
of  $300,000  a  3’ear. 

The  Columbia  Valley  Power  Com¬ 
pany  has  offered  to  sell  the  city  of 
Portland.  Ore.,  53.000  hp.  at  $15.50  per 
horsepower-year  or  more  than  that 
quantity  at  prices  not  to  exceed  $15 
per  horsepower-year  and  to  deliver  this 
power  to  city  limits  within  eighteen 
months.  This  company  owns  the  Pel- 
ton  and  Metolius  sites  on  the  Deschutes 
River,  capable  of  combined  development 
to  about  180.000  hp.  The  sites  are 
about  90  miles  southeast  of  Portland. 
The  WTsco.nsin  Railroad  Commis¬ 
sion  has  under  advisement  an  applica¬ 
tion  Iw  the  Wisconsin  Public  Service 
Corporation  for  permission  to  consoli- 
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Coming  Meetings 

KnKinperinir  National  Section,  N.K.1..A. 

— Group  meeting.  New  Jefferson 
Hotel,  St.  Louis,  Feb.  16-19.  A. 
J.  Marshall,  420  Lexington  Ave., 
New  York. 

Publie  Utllltj-  Group,  N'utii>nal  .\«so- 
eiation  of  PiirehaMing  .\gent*i — 
Statler  Hotel,  Boston,  Feb.  19  and 
20.  G.  A.  Renard,  11  Paik  Place, 
New  Y'ork. 

North  Central  Diviaion,  N.K.L..\. — 

Engineering  meeting,  Minneapolis, 
Feb.  23  and  24.  J.  W.  Lapham,  803 
Plymouth  Bldg.,  Minneapolis. 

Kleetrical  .XUvertiaing  Conference  — 
Westinghouse  Lighting  Institute, 
New  York,  Feb.  25-27.  E.  A. 
Mills,  New  York  Edison  Co.,  New 
York. 

American  Inatitute  of  Electrical  En- 
gineerN  —  District  meetings,  Pitts¬ 
burgh,  March  9-13  ;  Rochester, 
April  29-May  2.  F.  L.  Hutchin¬ 
son,  33  W.  39th  St.,  New  York. 

Oklahoma  Utilities  Association — Okla¬ 
homa  City,  March  10-12.  E.  F.  Mc¬ 
Kay,  1020  Petroleum  Bldg.,  Okla¬ 
homa  City. 

Illinois  State  Electric  .4ssociation  — 
Springfield,  Ill.,  March  12  and  13. 
G.  W.  Schwaner.  205  Illinois  Mine 
Workers  Bldg.,  Springfield,  111. 

Northwest  Electric  Light  and  Power 
Association  —  Commercial  Section, 
Spokane,  Wash.,  .March  16-18;  Engi¬ 
neering  Section,  Wenatchee,  Wash., 
March  18-20;  .Accounting  Section, 
Salt  Lake  City,  April  13  and  14. 
B.  Snow,  1208  Spalding  Bldg.,  Port¬ 
land,  Ore. 

Southeastern  Division,  N.E.L..\. — Vinoy 
Park  Hotel,  St.  Petersburg,  Fla!, 
April  1-3.  C.  M.  Kilian,  508  Haas- 
Howell  Bldg.,  .Atlanta,  Ga. 

Alaryland  Utilities  .Association  —  I.,ord 
Baltimore  Hotel,  Baltimore,  April 
10.  D.  E.  Kinnear,  803  Court 
S(|uare  Bldg.,  Baltimore. 

.Missouri  .Association  of  Public  Utilities 
— Excelsior  Springs,  Mo.,  .April  16- 
18.  F.  D.  Beardslee,  315  N.  12th 
St.,  St.  Louis. 

Southwestern  Geographic  Division. 
N.E.I...A. — Mineral  Wells,  Tex..  April 
21-24.  S.  J.  Ballinger,  San  .Antonio 
Public  Service  Co.,  San  Antonio,  Tex. 

Electrochemical  Society  —  Hotel  Tut- 
wiler,  Birmingham,  Ala.,  April  23- 
25.  C.  G.  Fink,  Columbia  Uni¬ 
versity,  New  York. 


date  with  it  the  Wisconsin  V’alley 
Electric,  Wisconsin  Valley  Power, 
Waupaca  Electric  Service  &  Railway 
and  Valley  Transit  companies,  all  con¬ 
trolled  by  the  Byllesby  corporation. 
Bagnell  Dam  in  Mis.souri  will  prob¬ 
ably  be  finished  this  month  and  the 
water  start  to  fill  what  the  Union 
Electric  Light  &  Power  Company  of 
St.  Louis  has  chri.stened  the  “Lake  of 
the  Ozarks.”  It  is  hoped  to  start  up  the 
turbines  on  July  4. 

A  PLAN  TO  RECAPTURE  Water  after  it 
has  gone  through  the  Dix  River  hydro 
plant  by  pumping  it  from  the  pool 
below  the  dam  liack  into  the  lake 
by  means  of  motor-driven  centrifugal 
pumps  of  great  size  is  understocxl  to 
be  in  contemplation  by  the  Kentucky 
Utilities  Company.  The  .scheme,  if 
carried  out.  would  l>e  for  off-load 
periods  and  dry-weather  conditions. 

Canada 

Throwing  of  a  switch  in  the  Saska¬ 
toon  power  hou.se  of  the  Saskatchewan 
Power  Commission  recently  energized 
a  new  high-tension  power  line  to 
Shell  Brook,  120  miles  to  the  northeast. 
This  undertaking  will  be  followe<l 
rapidly  by  the  inauguration  of  several 
similar  lines  which  the  commission  ha> 
erected.  In  all  about  4(K)  miles  of 
line  will  be  functioning  soon,  and  100 
towns  will  be  served. 

Intere.st  has  been  revived  in  the  pro¬ 
posed  power  development  project  at 
Carillon,  on  the  Ottawa  River,  about 
half-way  between  Ottawa  and  Montreal. 
It  is  now  stated  that  the  Shawinigan 
Water  &  Power  Company  is  prepared  to 
proceed  with  a  scheme  which  will  pro¬ 
duce  a  maximum  of  6(K),000  hp.  at  that 
point,  a  development  almost  identical  in 
magnitude  with  that  of  the  Beauharnois 
company  on  the  St.  Lawrence. 

The  Chats  Falls  Power  Company 
of  Quebec,  which  is  building  jointly 
with  the  Ontario  Hydro-Electric  Power 
Commission  a  224,0(K)-hp.  hydro  plant 
on  the  Ottawa  River,  is  now  known  a> 
the  Ottawa  Valley  Power  Company. 

Abroad 

Pope  Pius  XI  on  February  6  person- 
all\'  started  the  \'atican’s  new  8(X)-hp. 
Diesel-engine  power  station,  which  re¬ 
places  one  that  had  liecome  insufficient 
for  the  increased  needs  of  the  Vatican 
since  it  became  an  independent  state. 

An  important  stage  has  just  been 
reached  in  the  development  of  the 
Southeast  England  regional  electric 
scheme  through  the  laying  of  the 
concrete  foundation  for  the  main  sub¬ 
station  opposite  the  Barking  generating 
station,  the  key  power  house.  It  is 
thought  that  the  substation  will  be  in 
operation  this  year.  A  new  150.000-kw. 
unit  will  bring  the  capacity  of  the 
station  up  to  390,000  kw.  Eventually 
it  will  be  one  of  the  largest  in  the  world. 
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Out  of  the  night  the  white  tower  of  the  Elverson 
Building  in  Philadelphia,  floodlighted  in  startling 
brilliance,  brings  a  distinctly  modern  touch  to  the 
rapidly  changing  skyline  of  that  city.  Notable  from 
the  technical  standpoint  is  the  even  distribution  of 
light  over  the  illuminated  surface 


issue.  Bureaucracy,  red  tape,  favoritism,  political 
and  party  obligations,  graft,  lack  of  incentive  to 
accomplishment  and  the  widespread  breakdown  of 
our  elective  system  are  the  factors  which  prevent 
and  will  continue  to  prevent  any  major  moves 
toward  government  ownership. 

Maintain  wages  and 
speed  recovery 


Oregon  Governor  would  tax 
municipal  utilities 

REGON  has  acquired  a  most  unusual  gov¬ 
ernor.  Elected  by  a  large  majority  with  the 
power  issue  the  center  of  the  fight,  and  sponsor¬ 
ing  public  ownership  of  utilities,  he  now  advocates 
that  municipal  power  ventures  be  taxed.  His 
reasons  for  supporting  such  taxation  are  amazing 
in  view  of  his  attitude  on  government  ownership, 
(lovernor  Meier  says  that  loss  of  tax  revenue  is 
one  of  the  chief  arguments  of  opponents  to  exten¬ 
sion  of  municipal  utilities.  Destroy  the  argument 
hv  abolishing  exemption  and  opposition  to  public 
ownership  is  weakened.  Further,  it  is  his  conten¬ 
tion  that  by  paying  taxes  municipalities  would  be 
passing  along  to  the  whole  commonwealth  some 
of  the  “blessings”  they  enjoy. 

Regardless  of  the  Governor’s  reasoning,  his 
conclusion  that  municipal  utilities  should  be  taxed 
is  right.  Not  only  should  they  be  taxed  but  they 
should  be  commission-controlled  and  operate  un¬ 
der  the  same  accounting  system  as  private  utilities, 
thus  making  fair  comparisons  possible. 

Aside  from  that,  the  Governor  has  missed  the 
whole  significance  of  the  situation.  The  unan¬ 
swerable,  final  stumbling  block  which  every  public 
ownership  advocate  must  surmount  is  the  chal¬ 
lenge  to  show  that  any  public  undertaking  in  the 
1  nited  States  has  ever  been  over  any  sustained 
l>criod  of  time  a  technical,  financial,  economic,  effi¬ 
cient  and  progressive  success — something  which 
in  every  respect  the  private  conduct  of  the  utility 
business  has  been.  The  prospect  of  lower  rates 
through  municipal  and  governmental  develop¬ 
ments  is  the  most  elusive  and  illusory  of  phan¬ 
toms. 

Governor  Meier’s  idea  of  the  reasons  for  oppo¬ 
sition  to  political  ownership  overlook  the  real 


FAR-SIGHTED  business  men  recognize  the 
necessity  of  maintaining  wages  and  employ¬ 
ment  so  that  sustained  purchasing  power  will  help 
speed  business  recovery.  But  some  financiers  and 
bankers  who  have  become  accustomed  to  looking 
only  at  balance  sheets  and  the  immediate  savings 
effected  by  a  reduction  of  labor  costs  apparently 
need  their  eyes  opened  to  the  sources  of 
purchasing  power. 

The  following  comment  by  John  E.  Rovensky, 
vice-chairman  of  the  Bank  of  America,  states  in  a 
few  words  a  fact  that  any  logically  minded  man 
should  immediately  recognize:  “Many  believe 
that  wage  reductions  are  part  of  the  solution.  I 
doubt  it.  It  is  difficult  to  reconcile  the  statement 
that  we  have  overproduction  with  the  contention 
that  reducing  the  purchasing  power  of  millions  is 
desirable.” 

In  a  period  of  depression  mass  psychology  is 
singularly  susceptible  to  stampeding.  Every  indi¬ 
vidual  case  involving  reduction  of  wages  or  the 
loss  of  employment  tends  to  have  a  restraining  in¬ 
fluence  on  the  buying  activities  not  of  one  indi¬ 
vidual  or  family  but  of  a  circle  of  friends  and 
acquaintances  of  the  unfortunate  one  as  well.  The 
decline  in  buying  is  much  wider  than  the  actual 
loss  in  buying  power. 

This  fact  accentuates  the  economic  folly  of 
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“pay-roll  cutting”  apart  entirely  from  purely  hu¬ 
manitarian  considerations.  It  is  evident  that  this 
short-sighted  and  ill-advised  policy  not  only  de¬ 
feats  its  own  purpose  but  goes  even  beyond  in  the 
direction  of  drying  up  much  of  the  purchasing 
power  of  the  nation  at  its  very  source.  Calm, 
deliberate  judgment  condemns  the  policy  in  most 
emphatic  terms  even  from  a  purely  business 
viewpoint. 

Low-cost  power  plants 

Fuel  economies  that  may  be  obtained  by  the 
use  of  the  various  steam  cycles  are  now  quite 
generally  known,  and  little  improvement  in  these 
cycles  can  reasonably  be  expected  in  the  near 
future.  Possibilities  of  higher  steam  pressures 
and  temperatures  and  of  the  various  combina¬ 
tions  of  reheating  and  bleeding  for  feed-water 
heating  have  been  thoroughly  studied.  Many  of 
these  have  been  tried  in  commercial  plants.  The 
fuel  economies  indicated  by  these  advanced  cycles 
cannot  always  govern  the  design  of  a  new^  sta¬ 
tion,  since  the  first  cost  of  plant  to  obtain  such 
results  is  often  so  high  as  to  offset  the  resultant 
savings.  At  the  present  moment  attention  is 
centered  on  the  first  cost  of  stations  and  on  all 
possible  means  of  reducing  this  investment. 

A  survey  of  the  possibilities  of  steam  turbines 
indicates  that  lower  costs  per  unit  of  capacity  may 
only  be  obtained  through  the  use  of  large  units. 
When  load  conditions  fix  the  maximum  size  of 
turbine  permissible  in  a  given  station,  they  also 
fix  in  a  considerable  degree  the  cost  of  the  turbine 
and  of  the  turbine  room  as  well.  Floor  space 
required  by  units  of  a  given  rating  may  be  re¬ 
duced  slightly  by  redesign,  but  the  savings  in 
turbine-room  cost  will  not  be  large.  Small  sav¬ 
ings  too,  are  all  that  can  be  effected  in  the  design 
of  the  condenser  and  its  auxiliaries.  Costs  of 
electrical  equipment  have  tended  to  increase  owing 
to  the  use  of  more  and  better  switching  and  pro¬ 
tective  devices.  Designers  can  do  little  to  reduce 
these  costs  without  sacrificing  valuable  features. 
Coal-  and  ash-handling  equipment  presents  indi¬ 
vidual  problems  in  every  plant.  Skillful  design 
often  saves  money  on  this  equipment,  but  this  will 
not  be  a  large  item  in  the  total  plant  cost.  Cost 
reductions  in  the  turbine  room  are  not  promising. 


The  greatest  savings  in  first  cost  can  apparently 
be  made  in  the  boiler  plant.  Dr.  Frederick 
Munzinger,  the  leading  authority  on  boilers  in 
Europe,  recently  said :  “The  construction  of  boil¬ 
ers  of  very  high  capacities  is  the  most  effective 
means  existing  today  for  achieving  reduction  in 
the  cost  of  plant  and  in  the  cost  of  generation.” 

This  definite  expression  of  opinion  deserves 
careful  consideration,  by  American  engineers  par¬ 
ticularly,  since  it  has  been  verified  by  remarkably 
high  outputs  by  certain  of  the  modern  boilers  in¬ 
stalled  in  this  country.  It  is  now  apparent  that 
the  possible  steaming  capacity  of  a  given  amount 
of  boiler  heating  surface  is  fixed  only  by  the 
amount  of  fuel  that  can  be  economically  burned 
under  it  in  a  properly  proportioned  furnace.  Old 
ratings  of  boilers  must  go  into  the  discard. 

Under  present-day  conditions  the  use  of  large 
boilers  with  ample  furnaces,  designed  to  be  op¬ 
erated  at  high  ratings — much  higher  even  than 
present-day  practice — together  with  suitable  heat- 
recovery  equipment  in  the  form  of  economizers  or 
air  preheaters,  offers  the  best  possibility  for  re¬ 
ducing  the  initial  investment  in  power  plants. 

The  inadecjuacy  of 
power-company  selling 

Nothing  better  illustrates  the  inadequacy 
of  the  present  scale  of  power-company  load 
building  than  the  prevalent  policy  toward  selling 
domestic  appliances  of  small  consumption.  Theo¬ 
retically  all  chief  executives  want  to  build  up  resi¬ 
dence  load.  Theoretically  all  sales  managers  want' 
to  get  complete  household  equipment  into  univer¬ 
sal  use.  But  as  a  matter  of  fact  their  real  interest 
is  at  present  centered  on  refrigeration  and  in  some 
cities  on  ranges.  That’s  where  the  serious  effort 
is  being  applied.  And  it  is  the  custom  in  the  in¬ 
dustry  when  one  appliance  is  being  driven  to  con¬ 
sider  that  enough. 

It  is  easily  understood  that  one  refrigerator 
outweighs  one  cleaner  or  one  clothes  washer  in  its 
appeal  to  the  power  company,  because  of  the 
greater  load  it  brings.  But  that  does  not  alter  the 
fact  that  the  load  from  ten  thousand  more  clean¬ 
ers  or  washers  is  desirable  to  any  company.  There 
is  also  merchandising  profit  and  the  vital  service 


310 


ELECTRICAL  WORLD— Er/?n wry  14,1931 


to  the  customer  to  be  considered.  But  look  at  the 
figures. 

There  are  now  twenty  million  wired  homes.  Up 
to  now  about  ten  million  vacuum  cleaners  have 
been  sold  in  America.  But  cleaners  wear  out  and 
become  obsolete  in  eight  to  ten  years.  In  1930 
about  one  million  cleaners  should  have  been  re¬ 
placed.  Moreover,  last  year  471,620  new  domes¬ 
tic  customers  wxre  connected  to  the  lines.  This 
therefore  totaled  a  potential  market  for  cleaners 
of  about  one  and  a  half  million  just  to  take  care 
of  replacements  and  new  customers.  But  only 
978,000  were  actually  marketed. 

In  a  word,  we  are  something  like  twenty-nine 
years  behind  in  cleaner  selling.  Probably  seventy 
cleaners  can  be  placed  in  every  one  hundred  homes 
in  the  average  city.  It  is  estimated  that  four¬ 
teen  million  cleaners  could  be  sold  to  central- 
station  customers  right  now.  This  would  mean 
$7.00,000,000  in  merchandising  business  and  $30,- 
flOO,000  in  annual  energy  consumption.  With 
clothes  washers  the  situation  is  the  same.  Only 
the  figures  are  different.  With  dish-washer  and 
kitchen  motors  not  even  a  start  has  been  made. 

Why  shouldn’t  the  market  for  vacuum  cleaners 
and  clothes  washers  be  taken  care  of  at  the  same 
time  refrigerators  are  being  pushed?  If  it  seems 
convenient  or  expedient  for  the  power-company 
sales  department  to  campaign  on  only  one  thing 
at  a  time,  then  dependable  manufacturers  should 
be  called  in  to  organize  the  sale  of  the  other  appli¬ 
ances  and  get  them  into  the  homes. 

Conflict  in  theories 
of  breakdown 

1\  THIS  age  of  research  it  is  difficult  for  a  busy 
man  to  keep  abreast  of  the  advance  of  know¬ 
ledge  and  the  new'  possibilities  of  its  application 
to  the  convenience  and  comfort  of  mankind.  This 
IS  especially  true  of  electrical  res.earch.  Now  and 
then,  how'ever,  it  happens  that  those  who  are 
engaged  in  research  appear  to  their  interested 
followers  to  advance  a  little  too  rapidly  and  some¬ 
times  to  overshoot  the  mark.  This  condition  is 
usually  rev^ealed  by  other  w'orkers  in  the  same 
field,  in  the  form  of  conflicting  evidence,  and  the 
situation  is  often  followed  by  interesting  and  stim¬ 


ulating  discussion  as  to  whose  results  and  theories 
are  nearest  to  the  truth.  Recent  literature  on  the 
theory  and  study  of  the  electrical  breakdown  of 
dielectric  solids  shows  that  the  onward  march  to¬ 
ward  a  knowledge  of  the  ultimate  nature  of  elec¬ 
tric  failure  has  received  a  check. 

As  is  well  known,  the  experimental  values  of 
breakdown  voltage  of  solid  insulating  materials 
fall  far  below  the  values  which  are  computed  from 
the  best  picture,  given  us  by  physicists,  of  the 
ultimate  electrical  structure  of  matter.  Not  so 
very  long  ago  Rogowski,  following  up  the  studies 
of  Schmidt  and  Smekal  on  the  irregularities  of 
crystal  structure,  showed  in  a  very  interesting 
manner  that  the  discrepancy  betw'een  the  observed 
and  theoretical  values  could  be  in  a  large  measure 
removed  by  considering  the  especially  favorable 
conditions  for  ionization  by  collision  which  must 
be  inherent  in  the  type  of  fissure  and  irregularity 
shown  to  exist  in  most  crystals. 

Now,  however,  in  a  recent  issue  of  Zeitschrift 
fiir  Technische  Physik,  comes  a  contribution  from 
Professor  Joffe  of  Leningrad,  a  distinguished 
student  of  dielectric  behavior,  who  contends  that 
the  irregularities  of  structure  of  crystals  have  no 
influence  on  their  electric  properties.  In  a  theo¬ 
retical  and  experimental  study  he  shows  that  the 
temperature  change  of  conductivity  of  all  known 
crystals  is  completely  accounted  for  by  the  lattice 
ions  and  that  there  is  no  evidence  of  an  influence 
on  the  ions  supposed  to  be  present  in  the  faults 
of  structure.  Other  deductions  of  this  type  lead¬ 
ing  to  the  same  conclusion  are  reported,  and  in 
addition  the  experiments  show'  that  artificially 
produced  basic  deformations  and  fissures  have  no 
influence  on  the  electrical  quantities  studied.  Of 
particular  interest  is  the  suggestion  of  Professor 
Joffe  that  apparent  changes  in  conductivity  and 
other  properties  resulting  from  physical  changes 
are  due  solely  to  overlooking  the  polarization 
occasioned  by  the  accumulation  of  space  charges. 

If  one  follows  these  two  lines  of  investigation, 
it  is  evident  that  the  apparent  conflict  of  evidence 
is  really  a  conflict  of  theories  rather  than  of  actual 
experimental  results.  It  may  confidently  be  ex¬ 
pected  that  discussion  will  soon  clear  up  any  im¬ 
portant  differences  and  that  the  outcome  w'ill  be 
an  even  clearer  pathway  for  subsequent  research 
and,  consequently,  an  earlier  arrival  at  the  fun¬ 
damental  truth. 
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Electric  Control  Permit 


COMBI NATTOX  of  electrical  and  mechanical  con¬ 
trol  has  made  possible  the  separate  operation  of 
two  elevators,  or  even  three,  in  one  shaft,  thereby 
permitting  a  large  saving  in  building  space  recpiired  for 
elevator  shafts.  A  study  of  the  elevator  layouts  of  cer¬ 
tain  typical  projected  buildings  shows  that  the  use  of 
dual  elevators  in  these  cases  would  have  saved  floor  s])ace 
which  could  be  rented  for  $35,000  to  $85,000  a  year.  At 
6  j)er  cent  interest  these  sums  justify  a  capital  investment 
ranging  from  $500,000  to  more  than  $1,000,000. 

For  example,  in  a  twenty-story  building  having  four 
e.xpress  elevators  and  four  local  elevators  (going  to  the 
eleventh  floor)  each  with  50-stj.ft.  shaftway  area,  6.(KX) 
scj.ft.  of  floor  s])ace  would  be  required  for  the  elevators 
if  the  customary  single  elevator  per  shaft  were  usecl. 
However,  if  both  local  and  ex])ress  elevators  are  oj)- 
erated  in  the  same  hoistway  about  4,400  sq.ft,  of  flo<)r 
area  is  recpiired  and  one-half  the  number  of  elevator 
doors,  signals,  etc.  If  the  space  saved  (1,600  sq.ft.)  can 
be  rented  at  $4  jkt  .scpiare  foot  ])er  year  tbe  income  will 
be  increased  $6,400,  which  is  6  ])er  cent  on  a  $l(X),(/)6 
investment.  This  makes  no  allowance  for  the  saving  in 
elevator  corridors. 

Therefore,  it  can  be  said  that  the  entire  elevator  in¬ 
stallation  for  many  buildings  over  twenty  stories  high 
can  be  financed  from  the  additional  income  made  ])os- 
sible  by  substituting  dual  elevators  for  se])arate  banks 
of  local  and  express  cars.  Xaturally,  the  dual  operation 
is  chiefly  applicable  to  buildings  recpiiring  both  local  and 
express  service  and  the  economies  increase  as  the  number 
of  floors  and  traffic  density  increase.  In  general,  dual 
elevator  operation  reduces  the  building  volume  necessary 
for  hoistways  about  50  per  cent,  three  elevators  about 
60  per  cent,  and  double-decking  adds  to  these  savings. 


Features  of  dual  elevator  hoistway  and 
cab  equipment 

Observe  space  for  parkins  cars,  insenious  ropins  arranse- 
inent  and  safety  devices.  Tlie  upper  car  of  the  two  is  the 
express  car.  It  starts  from  the  street  level  and  runs 
without  stops  to  eleventh  floor,  serving  floors  above  that 
level.  It  is  entirely  unrestricted  as  to  its  operation 
except  that  it  is  automatically  prevented  from  running 
downward  while  the  lower  car  is  running  upward.  It 
can,  however,  be  “inched  "  up  or  down  by  hand  in  case  of 
an  emergency. 

As  soon  as  the  express  car  is  out  of  its  way  the  lower 
or  local  car,  which  has,  been  waiting  at  a  basement  level, 
rises  to  the  street  level  and  then  serves  the  lower  ten 
floors.  It,  too,  is  unrestricted  except  in  one  respect — it 
cannot  approach  the  upper  car  within  a  predetermined 
distance.  Should  an  attempt  be  made  to  run  the  lower 
car  up  against  the  upi^er  one,  it  will  be  automatically 
slowed  down  and  stopped  at  the  proper  point  and  held 
there  until  either  its  operator  runs  it  downward  or  the 
upper  car  moves  farther  upward. 

Car  operation  is  so  timed  that  both  cars  will  normally 
reach  their  upper  limits  of  travel  at  about  the  .same  time, 
but  if  the  express  car  arrives  at  its  de.stination  first,  it 
is  held  there  until  the  local  car  completes  its  run  and 
starts  downward. 

On  the  descent  of  the  two  cars  the  .same  .safety  precau¬ 
tions  apply. 
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wo  Elevators  in  Same  Shaft 


Top  of  lower  dual  ele¬ 
vator  showing  inductor 
switches 


The  dual  elevator  installation  at  East 
Pittsburgh  makes  use  of  essential  fea¬ 
tures  of  a  patent  issued  to  Frank  J. 
Sprague,  well-known  pioneer  in  hori¬ 
zontal  and  vertical  transportation.  In 
addition  it  embodies  novel  features 
and  equipment  developed  by  West- 
inghouse  engineers,  with  the  executive 
support  of  W.  S.  Rugg,  vice-president 
in  charge  of  engineering.  The  infor¬ 
mation  on  which  this  article  is  based 
was  furnished  by  H.  D.  James,  con¬ 
sulting  control  engineer,  under  whose 
direction  the  work  was  carried  out. — 
EDITOR. 

L'suall}  that  are  fifteen  stories  in  height 

will  re(juire  local  and  express  zones  of  elevator  service. 
There  seems  to  be  no  upper  limit  to  buildings  where 
the  use  of  dual  elevators  or  triple  elevators  cannot  be 
of  advantage. 

I'rom  studies  which  have  been  made  it  appears  that 
dual  elevators  can  be  installed  for  the  same  cost  as  normal 
type  elevators  giving  the  equivalent  service,  making  no 
allowance  for  the  space  released  for  rentable  areas. 

The  dual  system  of  elevator  operation  involves  putting 
local  elevators  in  the  same  shaft  with  express  elevators. 
Where  the  number  of  local  elevators  exceeds  the  number 
of  express  elevators  some 
local  shafts  must  remain. 

W  here  the  floor  area  of  the 
local  elevator  should  be 
larger  than  the  express  ele- 
vat(tr  on  account  of  the  in- 
crea'^ed  floor  area  served,  it 
may  he  desirable  to  use  a 
double  -  deck  elevator  for 
local  service  in  order  to  keep 


down  the  size  of  the  hatchway.  The  scheduled  time  for 
a  round  trip  should  be  the  same  for  both  the  local 
and  express  elevators,  when  jilaced  in  the  same  shaft. 
If  a  double-deck  local  elevator  is  used,  the  number  of 
floors  served  must  be  adjusted  so  as  to  give  the  same 
time  for  a  round  trip.  The  more  people  carried  by  an 
elevator  the  more  time  will  he  required  for  stops,  and 
therefore  the  trip  must  be  shortened. 

According  to  data  presented  by  the  Thompson-Star- 
rett  Com])any,  Inc.,  in  July.  1929.  buildings  over  20 
stories  high  are  not  confined  to  a  few  metro|K)litan  cities, 
although  New  York.  Chicago  and  Philadelphia  possess 
73  per  cent  of  them.  Thirty-six  cities  have  one  or  more 
buildings  over  20  stories  high,  there  being  377  buildings 
of  such  magnitude  in  the  United  States. 

Following  was  the  api^roximate  geographic  distribu¬ 
tion  of  buildings  over  20  stories  in  1929:  Xew  York — 
194.  Illinois— 65.  Pennsylvania — 37.  Michigan — 19. 
Texas — 13,  California — 10.  Ohio — 8.  Missouri — 5. 
Maryland  and  Oklahoma — I-  (each).  Minnesota  and 
New  jersey — 3  (each).  Massachusetts  and  \Yashington 
— 2  (each),  Georgia.  Alabama,  h'lorida.  Louisiana,  \Tr- 
ginia,  Tennessee,  Rhode  Island.  W  isconsin — 1  (each). 

The  initial  cost  of  two  elevators  and  the  cost  of  op¬ 
eration  will  be  substantially  the  same  whether  the.se 
elevators  are  located  in  the  same  shaft  or  in  separate 
shafts.  If  located  in  the  same  shaft,  the  cost  of  build¬ 
ing  elevator  shafts  will  he  reduced  and  the  floor  space 
of  the  shaft  way  and  corridor  saved  will  add  to  the 
revenue  of  the  building.  The  round-trip  time  of  the 
bottom  elevator  will  be  increased  five  or  six  seconds  jxw 
trip  to  allow  for  the  landing  of  the  upper  elevator,  so 
that  this  may  add  a  little  to  the  local  elevator  equipment 
unless  other  means  can  be  taken  to  speed  iq)  this  service. 
The  percentage  of  lost  time  is  small  and  may  l)e  negligible 
in  main  cases. 
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'I'he  shaftway  for  a  dual  elevator  will  he  a  little 
larj^er  than  for  a  single  elevator,  j)ossibly  10  i)er  cent. 
1'his  additional  shaftway  area  must  be  subtracted  from 
the  total  area  saved  by  eliminating  local  elevator  shaft- 
ways  and  corridors. 

In  old  buildings  where  the  elevator  service  is  not 
ade(|uate  it  can  be  improved  by  adding  local  elevators 
underneath  the  exj^ress  elevators,  or  adding  express  ele¬ 
vators  abo''e  the  locals,  or  both.  The  .service  can  be 
further  improved  by  providing  two  loading  levels  at  the 
lower  terminal.  When  some  of  the  elevator  shafts  in  a 
building  have  an  outside  exposure  it  may  be  practical 
to  ])ut  these  elevators  in  one  of  the  other  shafts  arranged 
for  dual  operation  and  convert  the  released  space  into 
rentable  area.  The  application  of  dual  elevators  to  old 
installations  will  depend  almost  entirely  upon  the  re- 
(juirements  in  each  individual  case. 

Use  of  the  dual  elevator  scheme  does  not  prevent 
the  addition  of  other  improvements  in  elevators,  such  as 
dn])lex  or  double-deck  cabs,  automatic  leveling  or  land¬ 
ing,  automatic  acceleration  and  deceleration,  automatic 
o])ening  and  closing  of  doors,  etc. 


Tht*  assumption  is  made  that  car  .\o.  2  has  stopped  at  the 
sixth  floor  on  the  way  down  and  that  car  No.  1  is  descend- 
inff  at  full  speed.  The  lower  coil  controls  the  relay,  which 
causes  the  approaching  car  automatically  to  slow  down 
and  stop  two  floors  above  the  landing  at  which  the  other 
car  has  stopped.  The  upiJer  coil  controls  a  relay  which 
applies  an  emergency  stop  to  the  approaching  car.  The 
relay  contacts  are  held  normally  closed  by  maintaining 
the  coils  in  circuit.  If  any  of  the  .sliding  contacts  in  the 
coil  circuit  fails  the  relay  will  open  its  contacts  and  stop 
the  car.  When  the  time  arrives  for  the  relay  to  stop  the 
car  its  coil  Is  short  circuited  by  two  sets  of  bru.shes  mak¬ 
ing  contact  with  strips  which  are  i>ermanently  connected 
together.  The  resistance  shown  in  the  circuit  limits  the 
current  when  the  relay  coil  Is  short  circuited. 

In  position  1  the  stop  car  is  approaching  the  ninth  floor. 
This  causes  the  floor  .select»)r  brushes  to  short  circuit  the 
lower  coil  as  shown  in  position  2.  This  will  normally 
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Incidentally,  the  Industrial  Hoard  of  Pennsylvania  h.is 
removed  its  restrictions  on  dual  elevators  since  studying 
the  fir.st  installation  in  the  new  office  building  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  Ea  t 
Pittsburgh,  Pa. 

Features  of  this  dual  elevator  installation  are  shown 
in  accompanying  drawings.  Attention  is  called  to  the 
ingenious  roping  arrangement,  the  sjiace  at  the  top  and 
bottom  of  the  shaft  for  parking  cars  when  only  one  is 
to  be  operated,  and  new  safety  devices,  such  as  those 
which  will  be  discussed  later.  ExjierieiKe  with  this 
installation  shows  that  fewer  safety  devices  will  be  smti- 
cient.  but  when  a  departure  of  this  kind  is  undertahen 
it  is  desirable  to  be  on  the  safe  side. 

Simultaneously  with  the  development  of  dual  opera¬ 
tion,  various  methods  were  used  to  reduce  the  weiglit  (tf 
the  elevator,  so  less  power  would  be  reejuired  for  accelir- 
ation  and  deceleration,  so  less  weight  would  be  iinjiressed 
on  the  building  .structure,  and  so  maintenance  would  he 
reduced.  Among  methods  used  to  reduce  weight  were 
the  use  of  aluminum  instead  of  steel  for  the  car  frame 
and  .safety  and  micarta  jianels  for  the  elevator  cab.  H\ 


stop  car  No.  1  at  the  eighth  floor,  positi<»n  :i.  if  <’ar 
No.  1  approaches  nearer  to  car  No.  2  as  shown  in  posi¬ 
tion  4,  the  coil  of  the  emergency  relay  is  short  circuited, 
setting  the  emergency  stop  for  this  car.  The  exact  posi¬ 
tion  of  car  No.  1  at  the  time  when  the  slowdown  relay 
is  short  circuited  to  initiate  the  normal  stop  will  depend 
on  the  distance  between  floors  and  the  speed  of  the  car. 

Automatic  stopping  of  the  lower  car  in  the  up  motion 
is  accomplished  in  the  same  way  with  a  different  set  of 
floor  selector  contacts  having  cross  connections. 

.\t  the  entrance  floor  the  cars  can  be  drifted  closer 
together  by  extending  the  slowdown  distance  and  relying 
on  the  governor  to  stop  the  car  if  it  does  not  slow  down 
in  a  normal  manner.  Another  method  would  be  to  provide 
a  .spring  return  button  arranged  so  that  the  top  car  could 
be  moved  closer  to  the  bottom  oar  by  hand  control  at  a 
slow  speed  after  the  normal  stop  has  been  made,  or  after 
the  car  speed  has  been  reduced  to  a  low  value. 
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lb.  plus  1,200  11).  for  weight  of  cables,  making  a  total 
suspended  load  of  12,200  lb.  If  steel  had  been  used  in¬ 
stead  of  aluminum  and  micarta,  the  suspended  load 
would  have  been  20,200  lb.  The  saving  in  weight  there¬ 
fore  is  40  per  cent.  This  means  that  40  per  cent  less 
energy  is  required  for  accelerating  the  car  and  40  per 
cent  less  force  will  be  required  for  stopping  it.  The  lat¬ 
ter  is  an  important  factor  from  the  safety  standpoint. 
Maintenance  will  be  reduced  as  there  will  be  less  strain 
on  the  equipment  and  less  energy  required  for  starting 
and  stopping.  Since  less  power  is  used,  the  wear  on  the 
controller  and  brake  shoes  will  be  reduced.  In  some 
cases  the  reduced  weight  may  permit  smaller  elevator 
ecpiipment  to  be  used. 

Safety  uppermost  in  design 

Safety  was  uppermost  in  the  design  of  tliis  system. 
Three  safety  systems  are  used — one  electrical,  two  me¬ 
chanical.  Each  car  becomes  the  limit  of  travel  for  the 
other,  just  as  the  top  and  bottom  of  ordinary  hatchways 
now  are.  Similar  safety  methods  are  used  to  prevent 
over-running  these  limits.  In  addition  a  block  system  of 
control  is  used  similar  to  that  employed  in  railway  trans¬ 
portation.  When  one  car  approaches  the  other,  it  first 
slows  down  and  then  stops,  the  same  control  being  em- 
jiloyed  as  used  for  normal  operation.  The  block  system 
is  shown  in  simplified  schematic  form  in  an  accomjiany- 
ing  illustration. 

In  case  the  block  system  should  fail  a  ditlerential 
safety  comes  into  action.-  It  consists  of  a  difTerential 
gear  attached  to  each  of  the  cars  by  a  steel  tape  so  that 
movement  of  the  gear  is  dependent  on  the  relative  posi¬ 
tion  of  the  cars.  Its  action  is  selective  in  that  it  does 
not  interfere  with  the  leading  car.  The  approaching 
car  is  reduced  in  speed  and  finally  stopped  in  three  stages 
by  the  difTerential  control : 

1.  Separate  electrical  connections  are  established  for 
reducing  the  speetl  of  the  car.  These  operate  on  a  cir¬ 
cuit  which  is  separate  from  the  normal  circuit,  so  that 


these  innovations  alone  it  has  been 
|)ossible  to  reduce  the  weight  of  the 
car  50  per  cent,  thereby  making  it 
possible  to  reduce  the  counterweight 
a  like  amount,  which  in  turn  reduces 
the  load  on  the  ropes  and  the  num¬ 
ber  and  size  of  ropes. 

As  an  example  of  the  effect  of 
weight  saving,  a  car  having  40  sq.ft, 
platform  area  weighs  4,000  lb.  in¬ 
stead  of  a  ])robable  weight  of  8.000 
11).  In  this  particular  case  a  saving 
of  4.000  11).  in  car  weight  avoids 
4.000  11).  in  the  counterweight,  mak- 
/iig  a  total  saving  of  I6,(XX)  lb.  on 
the  elevator  machine,  shaft  and  bear¬ 
ings.  owing  to  the  fact  that  the  ro])es 
pass  around  the  traction  machine 
twice.  The  total  suspended  load  has 
been  reduced  8,000  lb.  -As  this  is  a  moving  load,  the  cor¬ 
responding  static  load  for  a  high-speed  elevator  would  be 
from  15.(XX)  to  20,000  lb.  This  reduction  of  loading  on 
the  building  is  due  to  one  elevator  only.  If  there  are 
twenty  elevators,  there  will  be  a  saving  of  twenty  times 
this  amount,  which  would  mean  some  definite  economy  in 
the  building  structure. 

In  the  preceding  example  the  maximum  live  load  is 
3.<XX)  11).,  the  car  4,000  lb.  and  the  counterweight  4,00(f 
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Position  of  special  equipment  on  tops  of  upper  and  lower  elevators 


the  (lilTerential  safety  will  operate  even  if  the  normal 
control  circuit  hecoines  disarranged. 

2.  If  the  car  continues  to  ai)proach  a  dangerous  posi¬ 
tion,  the  emergency  stop  circuit  is  set.  which  ai)plies 
both  dynamic  and  mechanical  braking  to  the  elevator 
machine. 

3.  The  differential  gearing  is  connected  to  the  gov¬ 
ernor  in  such  a  way  as  to  reduce  the  tri])ping  sjx'ed  of 
the  governor  for  the  approaching  car  so  that  the  car 
safeties  will  he  tripped  if  the  car  enters  a  dangerous 
zone  at  an  unsafe  speed. 


Green,  amber  and  red  signals  in  the  cab  of  each  car 
have  the  same  significance  as  traffic  signals  and  are 
hacked  by  the  automatic  control.  Automatic  operation 
can  he  changed  to  manual  operation  in  an  emergency 
to  permit  slow  movement  of  either  car  toward  the  other. 
In  each  cab  is  also  a  safety  switch,  which  can  he  set 
manually  in  an  emergency.  Automatic  emergenc\ 
switches  on  the  top  of  the  lower  car  and  on  the  bottom 
of  the  upper  car  operate  to  disconnect  power  if  the  car^ 
drift  together. 

('ll!  the  upper  counterweight  is  a  safety  switch  which 
prevents  it  dropping  onto  the  lower  counterweight  in 
case  all  ropes  break,  but  such  an  occurrence  has  been 
very  infretpient. 

The  car  safety  is  set  by  a  very  small  movement  of  tin- 
car  after  the  governor  trips.  This  initial  pressure  of 
the  jaws  against  the  rail  is  exerted  by  a  spring.  Further 
movement  of  the  cars  causes  the  jaws  to  grip  the  rail 
with  increasing  force. 

Buffers  are  provided  at  each  limit  of  travel — top  and 
bottom  of  shaft  and  also  between  cars  and  between 
counterweights. 


Homes  Use  Half  the  Lamps 

The  consumi)tion  of  incandescent  lamps  is  almost 
evenly  divided  between  domestic  use  and  commercial  and 
industrial  use.  The  following  table  shows  the  allocation 
for  1928.  1929  and  1930.  The  totals  are  essentially  cor¬ 
rect,  being  leased  on  known  production ;  the  share  as¬ 
signed  to  each  class  of  service  is  necessarily  an  e.stimate : 


Service  or  Typ° 

Residential . 

Commercial  and  industrial 
Miniature . 


No.  of  Lamps 
I  30,000,000 
171,900,000 
234,000,000 


Residential . 

Commercial  and  industrial 
Miniature . 


Mechanisms  operating  dual-elevator 
hatchway  doors 


Residential . 

Commerical  and  industrial 
Miniature . 
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Pressures,  Temperatures, 

Reheat  Increase* 


By  A.  C.  CHRISTIE 

Professor  of  Mechanical  Engineering 
Johns  Hopkins  Unhersity,  Baltimore 


The  present  trends  of  steam  turbine  development 
are  toward  (a)  use  of  higher  steam  temperatures 
and  pressures,  (b)  increased  capacities  at  the  var¬ 
ious  speeds  and  increased  output  from  a  single  casing, 
(c)  employment  of  better  materials  for  turbine  parts 
and  particularly  for  blading,  (d)  higher  efficiency  over 
a  wide  range  of  load,  (e)  adjustment  of  the  turbine  more 
closely  to  the  particular  requirements  of  service,  and  (f) 
the  development  of  binary  fluids  for  use  in  turbines. 
I'he  effect  of  such  tendencies  will  be  the  production  of 
larger,  more  reliable  and  more  economical  turbines  than 
those  now  available. 

Metals  such  as  were  formerly  used  in  turbine  construc¬ 
tion  develop  undesirable  properties  at  temperatures  above 
750  deg.  F.  Tensile  strength  and  fatigue  limits  decrease 
rapidly  at  higher  temperatures,  while  the  tendency  to¬ 
ward  that  indefinite  elongation  known  as  “creep"  also  in¬ 
creases.  The  limiting  tem|ierature  in  a  steam  turbine 
is  therefore  fixed  by  the  properties  of  available  metals. 
“Creep"  cannot  be  entirely  overcome.  However,  parts 
may  be  so  designed  that  the  working  stresses  will  lead 
to  a  rate  of  creep  at  the  given  high  temperature  which 
has  been  considered  within  safe  limits  over  a  period  of 
years.  Certain  designers  have  chosen  this  rate  of  creep 
as  0.01  per  cent  per  year,  and  this  or  a  similar  figure 
may  be  accepted  as  a  standard  rate  for  high  temperatures. 

With  this  rate  of  creep  and  with  materials  now  avail¬ 
able,  turbines  can  be  built  for  steam  temperatures  up  to 
900  deg.  F.  with  assurance  of  satisfactory  operation, 
while  units  for  1,000  deg.  F.  can  be  constructed  with 
every  hope  of  successful  operation  throughout  their 
useful  life. 

The  application  of  higher  steam  temperatures  will  have 
a  profound  influence  on  future  station  design.  Pre¬ 
viously  turbines  with  no  reheating  were  limited  to  initial 
steam  conditions  of  450  lb.  per  square  inch  and  750 
deg.  F,  If  higher  pressures  were  used  with  the  same 
temperature,  the  moisture  content  at  exhaust  became 
excessive.  Conservative  designers  aim  to  keep  this  mois¬ 
ture  content  below  12  per  cent  to  prevent  erosion  in  the 
last  blade  rows.  A  single  cylinder  turbine  of  68,000  kw. 

*  Based  on  a  paper  presented  at  Midwest  Power  Conference, 
Chicago,  February  11. 


Steam  turbines  will  be  built  for  high 
economy  over  a  wide  range  of  load 
when  using  higher  steam  temperatures 
and  pressures  than  at  present.  Blade 
materials  will  be  improved  better  to 
withstand  vibration  and  erosion,  and 
this  improvement  will  increase  the 
reliability  and  availability  factors  of 
the  turbines.  Greater  care  will  be 
taken  to  fit  the  turbine  to  its  load  con¬ 
ditions  than  heretofore.  Finally,  the 
use  of  binary  cycles  will  increase. 

The  probable  limiting  performance 
to  be  expected  of  a  steam  turbine  has 
not  yet  been  approached.  Probably 
the  best  estimate  of  this  limiting  per¬ 
formance  is  that  for  a  large  plant  with 
steam  at  2,500  lb.  per  square  inch, 

1,000  deg.  F.,  having  two  stages  of  re¬ 
heating  to  the  same  temperature,  and 
with  six  stages  of  bleeder  heating, 
leading  to  a  station  heat  rate  of  about 
9,500  B.t.u.  per  kilowatt-hour  of  net 
output.  Within  the  bounds  of  our 
present  knowledge,  this  may  be  taken 
as  the  best  performance  to  be  expected 
of  a  steam  turbine. 

with  no  reheating  has  already  been  built  for  650  lb.  per 
square  inch,  825  deg.  F.  With  900  deg.  F.  steam  tem¬ 
perature  the  steam  pressure  may  be  raised  to  750  lb,  per 
square  inch.  Hence  substantial  increases  in  steam  pres¬ 
sure  may  be  expected  in  future  non-reheating  turbines 
when  temperatures  above  750  deg.  F.  are  employed. 

A  large  number  of  American  stations  now  use,  or  will 
soon  use.  1,200  to  1.400  lb.  per  square  inch  steam  pres¬ 
sures,  with  steam  temperatures  of  750  deg.  F.  and  with 
a  single  stage  of  reheating.  Steam  temperatures  of  900 
deg.  F.  may  make  it  economical  to  increase  the  steam 
pressure  of  reheating  stations  to  2,000  or  2,500  lb.  per 
square  inch. 

Steam  conditions  in  future  stations  will  probably  be 
standardized  as  follows:  With  no  reheat  400  lb.  per 
square  inch,  750  deg.  F.,  and  700  lb.  per  square  inch. 
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850  dcfj.  F.,  vvbile  with  one  stafjc  of  reheat.  1,400  Ih.  jx^r 
square  incli.  750  de^.  F.,  and  2.000  to  2.500  Ih.  i)er  square 
inch,  900  dejj.  F.  In  the  latter  case  two  stages  of  reheat 
may  he  used  if  high  efficiency  is  desired. 

1'hese  considerations  apply  in  general  to  large  central 
stations.  However. 

the  gains  from  increased  temperatures  and  pres¬ 
sures  are  equally  applicable  to  industrial  plants. 
When  such  plants  operate  without  vacuum  or 
exhaust  against  back  pressure  into  a  service  main, 
the  proportional  gains  from  using  high  pressure 
and  high  superheat  are  larger  than  in  condensing 
central  stations. 

P'loor  space  per  kilowatt  decreases  with  increasing 
size.  This  results  in  a  smaller  turbine  room  and  a  lower 
building  cost  i)er  kilowatt.  Steejde  compounding  has 
been  introduced  to  ])rovide  a  further  saving  in  floor  space. 
Manufacturers  are  endeavoring  to  reduce  the  lengths  of 
their  turbo-generator  sets  to  save  more  floor  space.  The 
weight  per  kilowatt  decreases  with  increased  ratings. 
Hence  foundation  costs  are  lessened.  The  efficiency  also 
tends  to  increase  with  higher  turbine  ca])acities,  though 
at  a  lesser  rate  in  the  largest  units.  First  cost  per  kilo¬ 
watt  al.so  decreases  with  increased  capacity.  The  eco¬ 
nomic  justification  for  the  trend  toward  higher  capac¬ 
ities  is  evident  from  a  consideration  of  these  data. 

Single-cylinder  condensing  units  of  10,000  kw.  at 
3,600  r.]).m.  have  been  built  in  this  country.  American 
engineers  favor  the  single-cylinder  units  as  they  decrease 
station  co.st  and  are  simider  to  operate.  Large  sizes  of 
single-cylinder  turbines  are  now  available  at  3.600  r.p.m. 
'furhines  can  he  built  at  this  speed  up  to  50.000  kw.  in 
two  tandem  cylinders  and  up  to  100,000  kw.  when  two 
low-pressure  cylinders  in  tandem  are  provided.  These 
turbine  capacities  are  beyond  the  limits  of  any  3.600- 
r.p.m.  generators  developed  to  date.  These  compound 
units  have  certain  economic  advantages  that  deserve  con¬ 
sideration.  Their  weight  is  less  than  a  unit  of  similar 
capacity  at  1.8(X)  r.p.m.  The  shafts  are  shorter  between 
hearings,  and.  having  less  mass,  can  start  under  high 
lem])erature  conditions  more  rajiidly  than  units  of  the 
same  size  at  1.8(X)  r.p.m.  h'inally.  the  efficiencies  with 
the  same  blade  speeds  and  same  kilowatt  rating  are  higher 
in  the  3.t)00-r.]).m.  than  in  the  1.800-r.p.m.  units. 

The.se  advantages,  when  more  generally  recognized, 
will  lead  to  a  wider  use  of  large  turbines  at  3,600 
r.p.m. 

Multi-cylinder  units  at  1,800  r.i).m.  have  been  built 
in  tandem  up  to  160.000  kw.  Such  tandem-com|X)und 
units  for  large  capacities  are  finding  favor  among  power 
plant  designers  and  will  he  used  more  extensively  in  thr 
future.  Triide-tandem  turbines  up  to  150.000  kw.  a( 
1.800  r.]).!!!.  for  1,200  Ih.  per  s(|uare  inch  are  under  cor. 
struction.  Cross-compound  turbines  with  several  gene¬ 
rators  ranging  up  to  208.000  kw.  are  being  used  in  in¬ 
creasing  numbers.  The  trend  in  central-station  practice 
is  toward  the  use  of  larger  units  and  the  above  capacities 
will  he  exceeded  when  system  loads  warrant  the  increased 
sizes  of  turbines. 

Many  turbine  difficulties  are  traceable  to  blade  troubles. 
Blade  vil)ration  is  a  common  cau.se  of  failure.  Much 
research  work  must  still  be  done  to  find  the  proper  loca¬ 


tion  of  lashing  wires,  the  correct  method  of  silver  sol¬ 
dering  these  w'ires,  the  he.st  form  of  shrouds  and  even 
the  most  effective  form,  size  and  angles  of  the  blades 
themselves  to  resist  vibration  in  the  larger  sizes  of  tur¬ 
bines  now  used. 

Blade  speeds  have  been  .steadily  increased  until  tij) 
speeds  of  1,150  ft.  per  second  are  now  in  u.se  and 
recjuire  long  blades  of  high  strength  and  rigidity.  Such 
blades  are  liable  to  vibrate.  The  second  trend  is  the 
increasing  use  of  large  heat  drops  at  high  efficiency, 
which  lead  to  high  moisture  contents  in  the  exhaust 
steam.  This  moi.sture  cau.ses  rapid  erosion  of  the  blades 
in  the  la.st  rows  of  the  turbine,  which  not  only  decreases 
turbine  efficiency,  but  al.so  increases  the  risk  of  failure 
of  low-pressure  blading  and,  further,  necessitates  the 
replacement  of  such  blades  every  three  to  five  years. 
Such  replacement  is  exjiensive  and  necessitates  a  serious 
outage.  PTiture  developments  will  jirovide  alloy  steels  for 
use  at  these  high  blade  .speeds  which  will  have  longer 
life  under  the  wet  steam  condition  in  the  last  rows. 

Stainless  steels  at  present  seem  he.st  suited  for  long 
blades.  A  steel  with  about  12  per  cent  chrome  and  0.1 
per  cent  carbon  has  given  much  jiromise  for  such  service. 

Moisture  is  difficult  to  remove  from  this  low-pressure 
.steam.  Different  .schemes,  such  as  drainage  grooves, 
by-pass  orifices,  etc.,  have  been  tried,  but  the  best  results 
so  far  reported  only  indicate  the  removal  of  about  25 
per  cent  of  the  total  moisture.  A  study  of  eroded  blades 
shows  that  the  destructive  moisture  is  concentrated  on 
the  outer  half  of  the  blade,  but  not  wholly  at  the 
periphery.  The  droplets  are  undoubtedly  of  small  size 
and  difficult  to  separate  from  steam  at  high  velocity. 
Hence  the  ineffectiveness  of  the  various  catchers  and 
other  devices. 

Of  the  various  blade  materials  tried  under  these  con¬ 
ditions.  properly  heat-treated  stainless  steels  and  some 
nickel  alloys  seem  best.  Plating  the  edges  of  these  blades 
with  erosion-resisting  metals  has  been  tried  and  heavy 
jdating  of  chromium  appears  promising.  Sprayed  coat¬ 
ings  and  tantalum  sheaths  of  Hecla  and  other  metals, 
coatings  of  stellite,  and  nitriding  also  appear  to  resist 
erosion  and  are  being  further  investigated.  There  is 
rea.son  to  expect  that  an  erosion-resisting  blading  may 
soon  be  develo])ed. 

Much  trouble  has  resulted  from  deposits  cai  turbine 
blading  and  a  technique  has  been  develo])ed  to  renatve 
this  in  stations  where  the  deposits  are  troublesome. 
Purer  make-u])  for  boiler  feedwater,  less  condenser 
leakage  and  drier  steam  from  boiler  drums  to  super¬ 
heaters  will  do  much  to  overcome  this  trouble. 

Better  efficiencies  over  wide  load  range 

Efficiency  in  turbines  is  largely  a  matter  of  price. 
Each  manufacturer  offers  units  which  will  give  about 
the  same  efficiency  and  will  sell  at  about  the  .same  price 
as  his  competitors.  Turbines  of  higher  efficiency  than 
the.se  commercial  units  can  be  built  if  one  is  prepared  to 
pay  the  higher  cost  of  these  improved  designs.  Load 
conditions,  early  supersession  by  more  modern  units, 
changing  steam  conditions,  low  fuel  costs,  and  other  fac¬ 
tors,  fre(|uently  make  it  uneconomical  to  j)urchase  a 
turbine  of  the  highest  efficiency. 

Large  turbines  are  generally  provided  with  bleeders 
and  some  have  reheaters.  Hence  ])erformance  is  best 
expressed  in  terms  of  B.t.u.  per  kilowatt-hour  rather 
than  in  pounds  of  steam  ])er  kilowatt-hour. 
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Floor  space  required  for  single-cylinder 
turbo-altemators 

This  area  consists  of  a  rectangle  inclosing  turbine,  gen¬ 
erator  and  direct-connected  exciter  with  an  added  rec¬ 
tangle  for  any  offset  valve  gear. 
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U.  S.  prices  for  turbo-generator  units 

Prices  include  bare  turbine  and  generator  without  aux¬ 
iliary  generators  or  direct-connected  exciters  and  are  for 
units  delivered  and  erected.  Pressures  up  to  400  lb.  per 
square  inch  gage,  steam  temperatures  up  to  725  deg.  F. 
and,  when  condensing,  up  to  20  in.  vacuum. 


Engine  efficiency  based  on  generator 

A — Single-cylinder  turbines,  3,600  r.p.m. ;  to  300  lb.  per 
square  inch  gage,  600  deg.  F.,  28.5  in.  vacuum. 

P — 1,800-r.p.m.  turbines ;  to  450  ib.  per  square  inch  gage, 
750  deg.  F.,  29  in.  vacuum. 

P — Xon-condensing  units ;  to  250  ib.  per  square  inch  gage, 
550  deg.  F.,  atmospheric  pressure  at  exhaust. 


Efficiencies  of  82  to  85  per  cent  at  the  coupling  are 
obtained  on  some  American  turbines,  while  an  efficiency 
of  87.7  per  cent  at  the  coupling  is  claimed  for  a  European 
turbine  of  85,000  kw.  As  previously  stated,  the  high 
leaving-losses  inherent  in  the  design  of  many  turbines  of 
large  capacity  lead  to  moderate  efficiencies  of  such  units. 
Better  j^erformances  may  be  expected  to  result  from 
low’er  leaving-losses,  from  reduction  of  moisture  in 
exhaust  stages,  from  improved  blading  in  the  high- 
pressure  section  and  from  a  greater  combination  of 
impulse  and  reaction  effects  in  all  blading.  Regarding 
the  latter,  there  is  already  a  tendency  to  secure  reaction 
effects  from  blading  on  types  of  turbines  which  were 
formerly  considered  as  of  the  pure  impulse  tyi^e. 

Recent  designs  provide  for  high  efficiency  in  B.t.u.  per 
kilowatt-hour  over  a  wide  range  of  load  through  the  use 
of  secondary,  tertiary  and  even  quarternary  inlet  valves. 
The  governor  design  becomes  more  complicated  when 
such  additional  admission  valves  must  be  controlled. 
Manufacturers  provide  inherent  e.xcess  capacity  in  many 
turbines  so  that  full  load  can  be  maintained  should  boiler 
pressure  drop  below  normal.  But  generators  are  <le- 
signed  with  little  sjiare  capacity,  and  if  additional  over¬ 
load  capacity  is  desired,  this  must  be  specified  and  ])aid 
for,  or  the  generator  may  l)e  purchased  for  a  lower  power 
factor. 

The  last  high-pressure  heater  is  frequently  furnished 
with  highly  superheated  steam.  It  is  ix)ssible  to  design 
a  counter-current  closed  heater  to  take  advantage  of  this 
sui^erheat  and  thus  raise  the  feedwater  above  the  satura¬ 
tion  temperature,  corresponding  to  the  steam  pressure 
in  this  heater. 

W  arren  \^iessman  and  the  writer  showed  in  a  recent 
paper*  that,  after  a  turbine  has  been  fully  loaded  with 
all  bleeders  in  service,  still  further  gains  in  turbine 
capacity  can  be  secured  by  cutting  off  bleeder  heaters  at 
the  time  of  jDeak  load.  The  paper  discusses  other  meth¬ 
ods  of  increasing  jieak  load  capacity  by  discontinuing 
the  use  of  bleeder  heaters  when  there  is  no  objection  to 
colder  feedwater  and  to  additional  forcing  of  boilers. 
These  gains  in  capacity  by  cutting  off  bleeder  heaters 
can  be  secured  after  all  the  gains  from  other  means  of 
overloading  have  already  been  obtained.  .Such  methods 
of  providing  additional  capacity  at  j^eak  loads  can  be 
employed  in  many  present  and  future  central  stations. 

Reheating  of  steam  is  necessary  with  pressures  of 
1 .200  lb.  per  square  inch  and  above.  Flue  gas  reheating 
is  apparently  gaining  ground  on  account  of  the  marked 
improvement  in  station  economy  achieved  by  its  use. 
Steam  reheating  is  more  convenient  in  certain  stations, 
but  is  less  economical  than  gas  reheating.  The  use  of 
diphenyloxide  for  reheating  purposes  is  being  investi¬ 
gated  and  appears  to  have  interesting  possibilities. 

The  use  of  hydrogen  for  generator  cooling  will 
probably  be  the  next  improvement  in  turbo-generator 
construction.  All  experimental  units  appear  to  be  satis¬ 
factory.  Fans  for  circulating  the  cooling  medium — 
whether  air  or  hydrogen — should  Ije  separate  from  the 
generator  and  be  designed  for  variable  sjx'ed  on  large 
units  to  save  auxiliary  power  at  light  loads. 

The  desire  to  reduce  power  costs  by  keeping  station 
investment  at  a  minimum  has  led  to  a  study  of  turbine 
frames  and  their  economic  ratings  as  fixed  by  their  prob- 

*“Peak  Capacity  at  $24  per  Kilozvatt,”  by  IVarrcn  Vicssmau 
and  A.  G.  Christie,  “Electrical  World,”  January  17,  1931.  pa(ies 
136-140. 


l\'bniary  14, 1931— ELECTRIC AL  W’ORLU 


319 


able  use  factor  throughout  their  whole  operating  life, 
and  by  the  cost  of  fuel.  It  is  obvious  that  with  low  use 
factors  and  cheaj)  coal,  leaving-losses  can  be  increased 
and  the  output  of  a  given  casing  can  be  greater,  thereby 
reducing  first  cost,  than  in  the  case  of  a  base-load  station 
with  expensive  coal.  A  casing  may  have  an  economical 
rating  frinn  a  dollar  standpoint,  ranging  from  30,000  to 
50,000  kw.,  depending  upon  the  value  of  K,  which  is 
the  product  of  use  factor  expressed  as  a  decimal,  and 
costs  in  dollars  })er  1,000  lb.  of  steam.  If  the  most  eco¬ 
nomical  in.stallation  is  to  be  secured  for  a  given  service, 
it  is  evident  that  there  must  be  close  co-operation  between 


No  Frozen  Water  Pipes  in 
Powerton  Outdoor  Installation 


C«K)linK  water  sui)i)ly  is  guaranteed  in  any  degree  of  winter 
weatlier  to  the  transformers  in  tlie  yard  of  the  Howerton 
«.tation  t»f  tlie  Super-Power  Company  of  Illnwis.  The 
water  risers  come  up  through  a  concrete  bo.x  in  which  is 
an  electric  heater.  .Alx)ve  the  box  the  pipes  are  inclosed 
in  sheet  steel  through  which  the  heat  rises  from  below. 
The  inclosure  e.xtends  up  to  the  case  around  the  water 
pilK's  on  the  transformer  and  the  concrete  box  extends 
into  the  ground  below  the  frost  line. 


the  manufacturer  and  the  engineers  of  the  purchaser  iti 
order  to  find  which  turbine  frame  and  what  rating  of 
this  frame  will  develop  power  at  the  lowest  total  cost 
in  any  given  plant.  No  frame  hereafter  will  have  one 
fixed  rating.  The  .same  degree  of 

co-operation  between  turbine  builder  and  pur¬ 
chaser  is  essential  in  the  choice  of  an  industrial 
turbine,  particularly  where  this  is  of  the  reducing 
or  bleeder  type  from  which  steam  is  to  be  taken 
for  industrial  purposes. 

The  problems  of  such  turbines  are  becoming  increas¬ 
ingly  complicated  and  require  the  be.st  engineering  skill 
for  their  successful  solution. 

The  excellent  performance  of  the  mercury  boiler  and 
turbo-generator  jilant  at  Hartford,  Conn.,  has  definitelv 
established  that  combination  as  a  commercial  unit.  I'or 
ten  months  last  year  this  plant  operated  at  a  heat  rate  of 
10,310  B.t.u.  per  kilowatt-hour  of  net  station  outinit. 
Engineers  expect  ultimately  to  reduce  this  consumption 
to  about  8,500  B.t.u.  per  kilowatt-hour.  No  data  are 
available  regarding  initial  and  operating  costs.  Con¬ 
sideration  must  be  given  to  this  combination  in  planning 
new  ])lant,  i)articularly  if  this  ])lant  is  for  a  base  load  or 
for  high  use  factors. 

The  success  of  the  mercury  turbine  will  encourage 
attempts  to  develop  processes  to  use  other  materials  than 
mercury,  such  as  diphenyl,  diphenyloxide,  and  zinc 
ammoniate.  Some  of  the.se,  or  others  yet  untried,  may 
prove  suitable  for  power  plant  u.se. 

▼ 

Foot-Candle  Factor  of  Safety 
Needed  in  Lighting 

By  M.  LUCKIESH 

Director  Liyhtiuf)  Research  Laboratory, 

General  Electric  Conif'any,  Clei'cland,  Ohio 

The  factor  of  safety  in  lighting  may  be  considered  as 
the  ratio  between  the  level  of  illumination  re(iuired  for 
quick  and  comfortable  seeing  and  the  level  of  illumina¬ 
tion  barely  sufficient  to  enable  the  visual  work  to  be  done 
with  the  retjuired  speed  and  precision.  It  is  this  dilTer- 
eiice  in  level  of  illumination  that  insures  maintenance  of 
speed  and  precision,  ease  of  .seeing  and  the  conservation 
of  human  re.sources.  .At  present  few  lighting  installa¬ 
tions  are  designed  to  provide  an  adetpiate  factor  of 
safety.  In  most  cases  higher  levels  of  illumination  have 
been  installed  for  the  e.x])Hcit  purjtose  of  increasing  the 
output  and  quality  of  the  work  done. 

Due  to  the  flexibility  of  the  vi.sual  organs  in  adjusting 
themselves  to  a  wide  variety  of  conditions,  exact  infor¬ 
mation  on  the  relation.ships  Initween  lighting  and  seeing 
are  best  obtained  in  the  laboratory  where  methods  of 
control  are  practicable.  It  is  an  almost  universal  labora¬ 
tory  practice  to  make  all  measurements  at  the  threshold 
of  visual  ability.  This  is  a  situation  in  which  the  factor 
of  safety  is  unity.  We  build  bridges  with  factors  nt 
safety  many  times  unity  or  the  point  close  to  failure. 
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The  failure  to  appreciate  the  necessity  for  an  adequate 
factor  of  safety  in  lighting  is  due  largely  to  the  fact  that 
the  eyes  can  be  forced  to  operate  over  a  range  greater 
than  is  jxissible  for  most  apparatus.  The  lighting  spe¬ 
cialist,  using  the  data  from  laboratory  researches  and 
other  tests,  should  make  certain  that  in  the  final  summary 
of  the  results  a  reasonable  factor  of  safety  is  included. 

The  public,  through  long  usage  of  feeble  intensities  of 
illumination,  has  acquired  a  contentment  with  low  levels 
of  artificial  illumination  and  in  some  cases  an  actual 
resistance  against  so-called  “high-intensity”  illumination. 
Xeither  of  these  reactions  is  prompted  by  a  knowledge 
of  the  relationship  between  lighting  and  seeing.  In  pre¬ 
senting  the  results  of  researches,  it  is  important  to  in¬ 
clude  a  reasonable  factor  of  safety  or  to  emphasize  the 
fact  that  the  data  are  applicable  to  the  visual  threshold. 
W  hile  it  is  manifestly  impossible  to  state  here  just  what 


the  factor  may  be.  it  is  also  obvious  that  a  recognition 
of  the  necessity  of  such  a  factor  will  do  much  toward 
attaining  proper  levels  of  illumination.  If  a  factor  of 
safety  is  not  included,  the  low  intensities  of  illumination 
which  are  sufficient  for  border-line  seeing  may  lend  an 
apparent  scientific  support  to  the  prevalent  contentment 
with  many  existing  low  levels  of  illumination. 

An  appreciation  of  the  wide  gap  between  thre.shold 
.seeing  and  comfortable  seeing  is  of  particular  value  to 
the  lighting  specialist  in  recommending  higher  levels  of 
illumination.  This  knowledge  will  enable  him  to  point 
out  that,  in  such  cases  where  visual  work  is  being  accom¬ 
plished  at  a  low  level  of  illumination,  the  deficiency  of 
the  lighting  is  compensated  by  an  additional  drain  on  the 
energy  resources  of  the  worker.  Inadequate  lighting  is 
the  persistence  of  primitive  methml  in  a  civilization  which 
boasts  of  electric  power  in  the  relief  of  human  muscles. 


By  CHESTER  LICHTENBERC 


High-speed,  successive-im¬ 
age  camera  and  miniature 
liquid  circuit  interrupter 


Switchycar  Ih't'artuicnt.  iii'iicrnl  liU'ctric  Cnwf'nuy 
Philadelphia,  Pa. 


a  focal  plane  shutter  and  24  lenses  suitably  arranged 
in  the  front  board  of  an  8  x  10-in.  camera.  The  slit 
in  the  shutter  uncovers  a  photographic  plate  and  exposes 
.successive  portions  of  it  to  the  images  projected 
through  the  lenses.  Each  image  registered  in  the  jjlate 
represents  an  exposure  of  about  0.0018  second.  Con¬ 
sequently,  arcs  lasting,  say,  ^  cycle  of  25-cycle  alter¬ 
nating  current  will  register  eleven  or  twelve  images. 

.\  large  number  of  high-speed,  successive  photo¬ 
graphs  have  been  taken  of  arcs  sprung  in  various  in¬ 
sulating  liquids.  Some  inv'olved  cylindrical  oil  vessels, 
others  rectangular  oil  vessels  and  some  baffle  plates  in  the 
path  of  the  parting  contacts.  The  arcs  in  each  case 
were  started  by  opening  a  single-phase.  6,000-volt.  25- 
cycle  alternating  current  carrying  50  amp.  at  0.45  power 
factor.  The  contacts  of  the  circuit  interrupter  parted 
at  a  velocity  of  5  ft.  per  second. 

The  same  general  phenomenon  is  observed  in  all  of 
the  photographs.  The  arc  is  .started  as  the  contacts 
part.  Immediately  oil  or  other  liquids  in  the  vicinity  of 
the  arc  is  gassified.  .\  gas  globule  forms  around  the 
contacts.  It  is  usually  spherical  in  shape  at  the  start, 
indicating  equal  internal  pressure  in  all  directions.  .\s 
the  contacts  continue  to  separate,  the  gas  globule  ex¬ 
pands  as  a  sphere  till  the  cimtaining  vessel  sides  or  a 
(Continued  at  hottaii:  of  pa;/e  323) 


4kCS  sprung  in  insulating  liquids  are  u.sually  of 
h\  relatively  short  time  duration.  They  ordinarily 
-^persist  from  0.01  to  0.1  second.  Resides,  they 
cause  a  disturbance  of  the  insulating  liquid.  These 
factors  make  studies  of  arcs  in  insulating  liquids  a  diffi¬ 
cult  task. 

<^ne  method  of  studying  such  arcs  visually  is  by  a 
high-speed,  successive-image  camera.  Such  a  camera 
is  shown.  It  will  clearly  record  24  individual  succes¬ 
sive  images  at  a  rate  of  550  images  j)er  second.  It  uses 
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Behavior  of  S-Kv.,  50- Amp,  Arc 

In  all  cases  a  single-phase,  6,000-volt,  25-cycle  alternating  current  of  50  amp. 
at  0.45  power  factor  was  interrupted.  The  contacts  parted  at  5  ft.  per  second. 


Under  a  light-colored  asphaltic  base  mineral  oil  with  very  low  cold  test 


The  single  contact  moved  vertically  up¬ 
ward.  The  oil  vessel  was  cylindrical.  There 
was  no  baffle  to  retard  the  oil  movement. 
The  high-speed  successive  camera  was 
started  at  the  same  time  the  circuit  in¬ 
terrupter  was  tripped.  The  arc  started 
when  the  fourth  lens  aperture  was  un¬ 
covered  as  indicated  by  the  reflection  at 
the  upper  oil  surface.*  The  arc  is  first 
clearly  visible  when  the  sixth  lens  aper¬ 
ture  is  uncovered.  The  oil  level  is  seen 
to  have  started  rising  at  this  point.  It 


reaches  a  maximum  height  with  undis¬ 
turbed  upper  oil  surface  when  the  ninth 
lens  aperture  is  uncovered.  The  gas 
globule  surrounding  the  contacts  is  first 
clearly  defined  when  the  eighth  lens  aper¬ 
ture  is  uncovered.  It  is  seen  to  increase 
in  size  till  it  reaches  a  maximum  at  the 
time  the  tenth  lens  aperture  is  uncovered. 
Then  the  arc  punctures  the  gas  globule, 
the  pressure  in  the  gas  globule  is  relieved 
and  the  upper  oil  level  starts  downward. 
The  oil  not  only  descends  when  the  gas 


globule  is  punctured  but  is  also  partly 
thrown  violently  up  in  the  oil  vessel.  The 
descending  oil  cools  and  scavenges  the  arc, 
as  seen  when  the  thirteenth,  fourteenth, 
fifteenth,  sixteenth  and  seventeenth  lens 
apertures  are  uncovered,  and  the  arc  is 
finally  extinguished  as  the  eighteenth  lens 
aperture  is  uncovered. 

*The  images  are  taken  from  right  to  left 
starting  in  the  lower  right-hand  comer  of 
the  figure  and  ending  in  the  upper  left- 
hand  corner. 
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A  single  upward  break  cylindrical  oil 
vessel  circuit  interrupter  was  again  used. 

It  had  no  baffles  to  retard  the  movement 
of  the  liquid.  The  arc  started  when  the 
seventh  hnis  aperture  was  uncovered,  as 
indicated  by  the  reflection  at  the  upper 
liquid  surface.  The  arc  is  first  clearly 
visible  when  the  eighth  lens  aperture  is 
uncovered  and  at  the  same  time  the  liquid 
level  is  .seen  to  have  started  rising.  The 
gas  globule  surrounding  the  arc  is  well 
(iefined  as  a  sphere  of  increasing  diameter 
as  the  ninth,  tenth,  eleventh  and  twelfth 
lens  ai^ei  tures  are  uncovered.  The  gas  *  t  *  i  i  i  •  j 

globule  attains  its  maximum  size  as  the  Under  water-white  carbon  tetrachloride 

thirteenth  lens  aperture  is  uncovered,  and 

at  the  same  time  is  punctured  followed  by  liquid  starts  cooling  and  scavenging  the  covered  and  extinguishes  it  as  the  -1st 
the  recession  of  the  liquid  level.  The  arc  as  the  fifteenth  lens  aperture  is  un-  lens  aperture  is  uncovered. 
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Under  Five  Conditions 


A  single,  upward-break,  cylindrical,  oil 
vessel  circuit  interrupter  was  again  used. 

It  had  no  baffle  to  retard  the  movement 
of  the  oil.  The  arc  started  as  the  eighth 
lens  aperture  was  uncovered.  The  spheri¬ 
cal  shape  of  the  gas  globule  is  well  de¬ 
fined  and  the  oil  level  starts  to  ascend 
as  the  ninth  lens  aperture  is  uncovered. 

The  gas  globule  increases  in  size  till  it 
is  punctured,  when  the  fourteenth  lens 
aperture  is  uncovered.  Immediately  the 
gas  pressure  drops,  the  oil  level  is  broken 
and  the  oil  starts  to  descend.  The  oil  then 
cools  and  scavenges  the  arc  when  the 
seventeenth  lens  is  uncovered.  It  finally 

extinguishes  the  arc  as  the  twentieth  lens  »ti  ••  im  t  i  r  'ii 

is  uncovered.  Under  usual  mineral  oil  recommended  for  oil  breakers 


Vertical, 

upward- 

break, 

using  baffle 
and 

standard 
circuit 
breaker  oil 


The  arc  starts  as  the  eighth  lens  aper¬ 
ture  is  uncovered.  The  shape  of  the  gas 
globule  is  well  defined  as  the  ninth  lens 
aperture  is  uncovered.  The  oil  level  is 
seen  to  have  risen  as  the  ninth  lens  aper¬ 
ture  is  uncovered.  The  gas  globule  is  seen 


to  expand  as  the  tenth,  eleventh  and 
twelfth  lens  apertures  are  uncovered.  It 
is  prevented  from  expanding  upward,  how¬ 
ever,  by  the  baffle  plate,  as  shown  when  the 
twelfth  to  23d  lens  apertures  are  un¬ 
covered.  The  arc  punctures  the  gas  glo¬ 


bule  as  the,  fourteenth  lens  aperture  is  un¬ 
covered.  The  arc  is  started  to  be  cooled 
and  scavenged  as  the  sixteenth  lens  aper¬ 
ture  is  uncovered.  It  is  extinguished  as 
the  24th  lens  aperture  is  uncovered  in  the 
camera. 


Vertical,  double-downward-break 


The  arc  starts  as  the  ninth  lens  aperture 
is  uncovered.  The  spherical  gas  globule  is 
clearly  shown  at  the  left  contacts  as  the 


tenth  lens  ai^rture  is  uncovered.  The  gas 
globule  continues  to  expand  and  elongate 
as  the  contacts  continue  to  part.  The  arc 


is  finally  cooled,  scavenged  and  extinguish¬ 
ed  as  the  24th  lens  aperture  is  uncovered 
in  the  camera. 


Ixaffle  plate  alters  its  shape.  Then  it  lengthens  or 
broadens.  Simultaneously  the  oil  level  is  raised  a  dis¬ 
tance  proportionate  to  the  size  of  the  gas  globule. 
Finally  the  arc  punctures  the  gas  globule.  This  releases 


the  pressure  in  the  gas  globule.  Sometimes  the  release 
is  violent.  Then  the  oil  ’level  is  disturbed  and  broken, 
some  of  the  oil  being  thrown  upward.  The  remaining 
oil  then  descends,  cooling  the  arc  and  extinguishing  it. 
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Low-Voltage  Tube  Lighting 
Available 

A  new  era  in  the  commercial  application  of  luminous 
tubes  was  forecasted  in  the  recent  announcement  by 
Claude  Neon  Lights,  Inc.,  New’  York,  of  the  commer¬ 
cial  j)rocluction  of  units  developed  for  general  interior 
lighting  on  1 10- volt  and  220- volt  service  (Electrical 
W'oRLD,  January  31,  page  214).  These  rare  gas  tubes 
are  now  applicable  to  commercial,  industrial  and  sjiecial 
residential  lighting,  and  by  advances  in  electrode  design 
and  in  the  mixing  of  gases  a  greatly  increased  range 
of  color  effects  has  been  achieved,  including  the  produc¬ 
tion  of  artificial  daylight  illumination  on  a  large  scale. 
Notable  gains  have  also  been  attained  in  intensities  of 
illumination,  the  new’  filamentless  units  reaching  values 
as  high  as  2.(XX)  lumens  per  foot,  against  from  60  to 
132  lumens  jht  foot  for  the  high-voltage  tubes  hitherto 
available. 

With  the  new  tubes  the  light  is  distributed  evenly 
without  the  aid  of  heavy  diffusing  glass,  which  has 
often  cut  dow’n  the  efficiency  by  40  per  cent  in  the  past. 
It  is  po.ssible  to  look  directly  into  exposed  tulles  for 
several  minutes  and  turn  immediately  to  read  fine  print 
without  undue  eye  strain.  The  manufacturers  state 
that  the  rise  in  temperature  of  the  new  tulies  is  greatly 
reduced.  With  these  devices  the  decrease  in  radiant  heat 
amounts  in  some  cases  to  40  ])er  cent  in  comparison 
with  the  same  amount  of  light  secured  from  incandes¬ 
cent  lamps.  As  the  colors  are  derived  directly  from  the 
gaseous  source  of  illumination  and  not  by  filtering  white 
light  through  colored  glass  or  other  devices,  the  efficiency 
of  tinted  light  is  high.  Less  than  20  per  cent  of  the 
]K)wer  is  required  to  produce  blue  or  green  light  com¬ 
pared  with  filtered  incande.scent  lighting:  about  33  per 
cent  of  the  jjower  for  red,  and  about  50  per  cent  of  the 
power  for  white.  Approximate  daylight  (piality  is  now 
available  in  any  sized  units. 

Tbe  increased  efficiency  attained  by  these 
units  is  expected  to  lead  to  the  use  of  much 
higher  intensities  in  practice,  and  the  absence 
of  glare  and  the  uniformity  of  distrihution 
realized  comhine  to  make  this  type  attractive 
to  industry,  commerce  and  for  advanced  ap¬ 
plication  by  architects  in  the  design  of  resi¬ 
dences.  hotels  and  other  .structures.  In  gen¬ 
eral.  the  energy  consumption  is  40  per  cent 
less  for  a  given  ilUimination  compared  w’ith, fil¬ 
ament  lamps.  I'lie  life  of  the  units  is  given  as 


3,000  hours  minimum.  On  the  economic  side,  the  fir.st 
cost  of  application  may  for  the  present  be  about  double 
that  of  filament  lighting.  It  is  anticipated  that  the 
availability  of  these  units  for  ordinary  interior  lighting 
circuit  voltages  will  bring  about  revolutionary  changes 
in  the  design  of  fittings  and  that  flush  type  and  concealed 
mountings  will  become  widely  utilized.  Other  possi¬ 
bilities  include  decorative  lighting  with  dial  or  other 
graduated  control  through  electron  tubes.  A  pioneer 
luminous  tube  installation  utilizing  thyratron  tube  con¬ 
trol  is  in  use  by  the  Chicago  Civic  Opera  Company. 

Adaptation  of  the  new  tubes  to  low- voltage  circuits 
eliminates  the  handicap  of  low’  power  factor  associated 
with  previous  practice  requiring  correction  in  many 
localities ;  the  Neon  company  states  that  the  power  factor 
of  these  tubes  exceeds  80  per  cent.  The  high-voltage 
transformer  is  of  course  superfluous  under  the  new 
dispensation. 

To  heat  the  cold  cathode  6-volt  coils  are  provided  for 
starting  service,  with  automatic  cutting  out  when  opera¬ 
tion  is  established. 

Pioneer  factory  installation 

At  the  Neon  company's  Long  Island  City  plant  a  sec¬ 
tion  about  100  ft.  square  is  equipped  with  nine  220-volt 
units,  each  consisting  of  96  in.  of  tubing  producing  green 
light  and  48  in.  of  tubing  for  red  light.  With  16.5  ft. 
mounting  height,  the  intensity  on  the  floor  is  18  ft.- 
candles.  Each  unit  is  rated  at  550  watts.  All  colors 
])ersist  through  the  entire  life  of  the  tubes.  At  present 
there  is  a  time  lag  of  about  seven  seconds  to  start  the 
tubes  from  the  cold  state,  but  it  is  expected  that  this 
will  be  reduced  as  the  development  proceeds. 

Other  develojmients  include  an  80-watt  “sun  lamp” 
using  a  110-volt  neon  tube  with  mixed  gases,  units  for 
outdoor  filling  station  service  (250-watt,  110-volt  rat¬ 
ing).  showcase  units  in  which  the  reproduction  of  ap¬ 
proximate  daylight  and  reduction  of  heating  are  valuable 
especially  in  relation  to  delicate  .fabrics,  and  floodlamps 
and  units  for  picture  gallery  illumination. 


Picture  gallery  unit 
utilizing  tube  lighting 

Hero  22  ft.-oanrtlos  of  white  liphf  are  delivered  on 
tlie  wall  from  combined  red,  preen  and  blue  tube 
units  operated  at  220  volts,  flain  glass  panels 
without  color  screening  front  the  unit  as.sembly. 
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Electrical  Industry's  Future' 


Depends  on  —Croup  Co-ordination 

—Accurate  Market  Data 

— Real  Salesmanship 
By  L.  W.  W.  MORROW  ^ 

Editor  “Electrical  World" 


The  electrical  industry  as  a  whole  in  1930  did  a 
little  better  business  than  it  did  in  1928,  even 
though  this  was  much  less  than  that  done  in  1929. 
General  business  in  1930  dropped  hack  to  1922  levels. 
Informed  men  expect  1931  electrical  business  to  be 
almost  equal  to  that  of  1930,  depending  upon  the  rate 
at  which  business  volume  can  accelerate  after  a  period  of 
depression. 

This  business  depression  has  taught  some  lessons  to 
the  electrical  industry  as  well  as  to  all  industry.  It 
should  serve  to  make  better  and  more  stable  business  in 
the  future  if  these  lessons  are  learned  and  applied.  It 
taught  that  business  .should  he  based  upon  market  facts 
and  that  business  ])lans  should  he  made  on  at  least  a 
three-year  time  period  rather  than  annually.  These  two 
ideas  should  he  aj)plied  in  a  practical  manner  to  stabilize 
future  business. 

At  this  time  the  electrical  industry  can  well  aflford  to 
take  stock  and  to  make  plans.  It  has  grown  into  a  busi¬ 
ness  with  a  $24,000,000,000  investment  .and  an  annual 
revenue  of  ^$6,000,000,000  in  a  period  of  about  40  years. 
It  has  developed  into  a  group  of  independent  branches, 
each  of  which  is  large  and  complex.  It  is  mature,  yet 
there  is  every  indication  that  the  future  will  witness  the 
growth  of  new  branches,  the  expansion  of  present 
branches  and  a  still  greater  degree  of  complexity. 

What  of  the  future? 

It  is  a.stonishing  to  note  that  the  industry  as  a  whole 
and  in  each  division  has  grown  at  about  the  same  rate 
in  the  past  decades  and  promises  to  grow  at  an  equally 
rapid  rate  in  the  future.  The  magnitude  of  the  industry 
is  apparent  when  it  is  compared  to  any  other  industry 
and  its  rate  of  growth  is  far  greater  than  the  4.5  per  cent 
per  year  that  represents  the  growth  of  general  business 
in  this  country. 

The  interesting  a.spect  of  the  electrical  industry  is  its 
future.  A  survey  of  the  future  shows  even  greater  busi¬ 
ness  |x)ssihilities  than  those  that  prevailed  in  the  past. 
How  greatly  these  opportunities  will  be  capitalized  and 
the  rate  of  business  development  depend  upon  a  few 
basic  principles : 

*  Abstract  of  address,  W  estinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa.,  January  7 ,  1931. 


1.  Aggressiveness  in  selling. 

2.  Stimulation  and  encouragement  of  invention  and 
research. 

3.  Development  of  a  competent  information  service 
on  facts,  markets,  new  developments,  new-business  prin¬ 
ciples. 

4.  The  practical  application  of  sound  hu.siness  prin¬ 
ciples  in  mass  production  and  mass  distribution. 

5.  The  maintenance  of  a  good  credit  standing. 

The  electrical  industry  now  operates  as  a  group  of 
independent  branches  and  independent  business  enter¬ 
prises.  There  is  no  unity  except  in  the  telephone  branch 
from  a  business  point  of  view.  Neither  the  National 
Electric  Light  .Association  nor  the  National  Electrical 
Manufacturers’  .Association  can  be  said  to  bring  about 
unity  in  light  and  power  utilities  or  electrical  manufac¬ 
turers.  Each  branch  and  each  enterpri.se  in  each  branch 
has  grown  and  developed  as  a  separate  business,  and  only 
recently  has  there  been  an  attempt  at  co-operation  or  a 
recognition  of  the  past  that  what  one  branch  does  or  one 
company  does  may  affect  the  entire  industry. 

The  term  electrical  industry  has  no  business  meaning. 
It  has  a  meaning  only  in  that  it  is  founded  upon  the 
use  of  electricity  and  electrical  products.  Only  because 
of  the  electrical  base,  the  prevalence  of  the  electrical 
engineer  and  the  growing  commercial  interdependence  of 
the  branches  and  units  of  the  business  can  it  be  called 
an  industry. 

Ther^  are  about  6.000  executive  electrical  engineers 
in  the  utility  branches.  4.000  in  electrical  manufacturing 
and  2,000  in  associated  construction,  consulting,  research 
and  educational  groups.  Associated  with  these  key  engi¬ 
neers  are  about  12,000  business  executives  whose  work 
is  intimately  connected  with  engineering  and  engineer¬ 
ing  equipment.  These  24.000  men  represent  the  electrical 
industry  from  the  .point  of  view  of  business  conduct, 
engineering  development,  purchases  and  sales.  They  are 
the  leaders  of  the  650.000  men  and  women  at  work  in 
the  industry.  They  can  make  or  mar  industr\’  progress. 

This  key  group  has  common  interests  and  common 
problems.  Its  members  must  work  tow’ard  greater  unity 
and  economy  in  the  industry  and  toward  greater  volume 
and  efficiency  in  sales.  They  must  keep  informed  of 
new  developments  and  of  current  happenings.  They 
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cannot  stand  alone,  but  must  work  toj^ether  despite  a 
definite  business  affiliation  in  a  particular  branch  of  the 
industry  or  in  a  particular  business  enter])rise. 

d'o  make  this  point  of  interdependence  clearer  it  may 
be  well  to  consider  typical  current  policy,  enjc^ineerinj^. 
sales  and  management  ])roblems: 

1.  The  Electrified  Home. — An  analysis  of  market  pos¬ 
sibilities  shows  that  the  homes  of  this  country  offer  the 
larjrest  and  most  readily  obtained  electrical  market.  Yet 
with  present  methods  of  ]iroduction,  distribution  and 
sale,  it  can  be  shown  that  the  rate  of  development  of 
this  market  is  very,  very  slow  and  that  the  methods  of 
develoiiment  and  sale  are  inadequate  and  uneconomical. 
The  present  scale  is  500  kw.-hr.  per  home,  with  a  reason¬ 
able  sales  expectation  of  5,000. 

Utilities,  manufacturers  and  other  branches  are  all 
concerned  in  the  development  of  this  market. 

The  business  problems  are  tied  to  distribution,  rates, 
meterinjT,  time  payments,  finance,  production,  advertising, 
sales  co-operation,  apparatus,  wirin"  and  many  other 
elements. 

The  ideal  p^oal  is  to  make  it  possible  in  each  community 
for  any  electrical  sale.sman  to  sell  a  completely  electrified 
home  to  the  home  owner  at  one  sale,  and  to  have  back  of 
this  salesman  an  economical  manufacturing,  jobbing  and 
dealer  distribution  system  that  uses  mass  distribution 
jwinciples  in  purchasing,  financing,  installation,  sales  and 
maintenance. 

.■\t  present  25.000  different  appliances  are  being  sold 
singly  to  each  home  by  an  unco-ordinated  group  of  inde¬ 
pendent  sales  agencies  in  each  community  who.se  selling 
argument  is  too  often  price  cutting  or  long-time 
]\ayments. 


.  Daring  experiments  are  under  way  to  rectify  these 
conditions.  The  Courtwright  plan  in  California,  the 
British  Columbia  plan,  the  Poughkeepsie  plan  and  tin- 
Georgia  plan  are  examples  of  utility  experimentation 
that  the  industry  is  watching.  Equally  pertinent  are  the 
General  Electric,  Westinghouse  and  Graybar  chains  of 
manufacturers,  jobbers,  dealers,  to  carry  all  products  to 
the  ultimate  consumer. 

No  one  yet  has  the  practical  national  business  plan 
that  will  develop  the  home  market  most  rapidly  and  most 
economically,  hut  many  are  hard  at  work  trying  to  find  it. 

2.  Public  Policy  and  Public  Relations. — The  electrical 
industry  and  each  branch  of  the  industry  operates  in  a 
democracy.  They  operate  in  the  view  of  the  public 
and  under  public  restrictions.  Popular  favor  and  an 
encouraging  legal  and  political  environment  are  neces¬ 
sary  to  their  success,  and  these  must  change  as  the 
industry  changes. 

The  telephone  utility  has  admirable  public  relations 
today,  but  upon  the  light  and  power  hratich  some  politi¬ 
cians  are  centering  their  radical  attempts  to  socialize  all 
industry.  The  manufacturers  face  some  definite  restric¬ 
tions  in  the  Sherman  and  Clayton  acts  when  they  trv 
to  work  together  effectively.  Regulation  hy  the  govern¬ 
ment.  financing  methods  and  rules,  sales  ethics  and  cost 
accounting  all  involve  ]iublic  policy.  No  one  branch  can 
act  on  these  matters  without  the  others  being  affected, 
and  the  principles  of  business  conduct  found  good  for 
one  branch  will  be  found  good  for  all. 

3.  Interindustry  Competition. — As  sincere  advocates 
of  the  electrical  idea,  we  believe  tbe  electrical  way  of 
doing  things  is  the  best  way  and  we  try  to  develop  all 
electrical  markets  to  their  full  possibilities.  This  is  a 
tangible  and  co-ordinated  industry  task,  because  stand¬ 
ards  must  be  made,  uniform  laws  and  ordinances  must 
be  passed,  adequate  statistics  must  be  gathered,  co-oper¬ 
ative  sales  and  advertising  methods  must  be  developed, 
older  industries  must  be  shown  how  to  modernize  and 
distribution  channels  must  be  made  economical.  Many 
elements  of  policy  as  well  as  of  sales  are  involved  and 
the  approach  to  market  development  must  be  on  an 
industry-wide  basis.  Tbe  industry  is  in  competition  with 
other  industries. 

One  could  go  on  and  enumerate  other  aspects  of  busi¬ 
ness  that  involve  policy.  Export  trade,  living  and  wage 
standards,  union  labor,  wiring  codes,  quality  tests  for 
equipment,  licensing  of  engineers,  manufacturer-dealer- 
jobber  relations  and  similar  topics  are  current  and  more 
are  developing  every  year. 

Tbe  electrical  engineer  and  his  business  associates  in 
all  branches  must  consider  and  act  u])on  these  policy 
matters. 

Possibilities  of  the  next  decade 

How  is  the  available  business  of  the  next  decade  to 
be  obtained?  Nothing  can  take  the  place  of  the  initiative 
and  enterprise  of  individual  men  and  companies  that  have 
built  business  in  the  past :  these  are  still  needed  in  greater 
degree  than  before.  Rut,  in  addition,  there  is  every 
reason  to  believe  that  co-operative  efforts  between  indus- 
trv  groups  can  be  made  effective  and  useful.  The 
industry  as  a  whole  should  sell  the  electrical  idea  to 
prospective  buyers.  The  electrical  industry  is  in  com¬ 
petition  with  other  industries  in  the  buyer  markets:  it 
must  work  for  its  own  business  .salvation. 
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But  more  is  required  than  a  united  front  in  public 
education  and  sales  promotion.  Consistent  work  should 
be  done  to  develop  constructive  legislation  in  the  form 
of  uniform  laws  and  ordinances  that  encourage  full  use 
of  electricity  safely  at  a  minimum  cost.  Very  hard  and 
intelligent  work  should  be  devoted  to  developing  a  selling 


Installation  Kink  for  Cell- 
Mounted  Circuit  Breakers 


organization  that  will  solve  the  problem  of  distribution 
by  getting  a  large  sales  volume  economically.  There 
is  need  to  develop  better  trade  practices,  and  much  can 
l)e  done  to  study  markets  and  to  organize  to  supply  the 
markets  according  to  well-planned  programs.  In  addi¬ 
tion,  the  way  should  be  made  evident  for  the  development 
and  acceptance  of  new  eciuipment  and  methods  so  that 
they  may  be  adopted  easily  and  readily. 

In  conclusion,  the  electrical  industry  consists  of  a  large 
group  of  men  with  a  multitude  of  diversified  activities 
who  must  keep  informed  about  trends  and  facts  that 
arise  with  respect  to  electricity,  electrical  engineering 
and  electrical  products  and  processes.  It  is  necessary 
that  they  have  market,  engineering,  financial  and  other 
trends  and  facts  presented  ])romptly  and  concisely  and 
yet  oriented  so  that  their  business  significance  is  made 
ai)parent.  No  individual  can  hope  to  know  all  that  goes 
on  that  may  aflfect  his  business  without  reading,  nor  can 
be  measure  the  influence  of  any  fact  or  trend  on  his 
business  unless  he  has  intimate  and  very  broad  contacts 
with  all  asi)ects  of  the  industry. 


By  E.  K.  READ 

Circuit  Breaker  Engineerinq  Department, 
U’estinghouse  Electric  &  Manufacturing  Company 


The  usual  cell  struc- 
ture  does  not  provide 

much  headroom  above  . ^ 

the  operating  mech-  ^ 

anism  of  cell-mounted 

breakers  and  consider-  ^ '' 

able  ingenuity  is  some-,  ^  | 

times  necessary  to  lift  /  j  d 

the  mechanism  and  /  j  ^ 

put  it  in  place  on  top  /jlj  ^  I 

of  the  cell.  One  oper-  / d, 

ating  company  solved  /  >  f  *“ 

this  problem  very  /  D. 

easily  by  placing  two  /  n 

hooks  in  the  ceiling,  when  the  upper  L  1 1 

floor  was  laid.  Two  sets  of  blocks,  r:" 

used  as  shown  in  the  sketch,  illus-  ,  J. _ 4  ; 

trate  how  the  work  was  done.  One  ^  t 

block  was  attached  to  the  hook  over  '  ^ 

the  aisle  and  had  a  long  enough  ' 

hoist  to  lift  the  mechanism  to  the  ! 

proper  height.  The  second  hoist  j  I 

was  then  attached  and  drawn  up  as  : ' 

the  first  hoist  was  slackened  oft', 

thus  transferring  the 

mechanism  horizon-  _ 

tally  to  the  final  posi- 

tion.  This  scheme  is  especially  valuable  if  it  is  desired 
at  any  time  to  remove  the  mechanism,  as  no  time  is 
lost  in  hunting  for  and  assembling  temporary  rigging. 


T ruck-Mounted  Switches 
Save  Bus  Outage  Time 

Three  years’  exjierience  with  truck-mounted  oil  circuit 
breakers  has  proved  to  the  entire  satisfaction  of  the  Los 
Angeles  Bureau  of  Power  and  Light  that  the  plan  used 
at  its  station  B  has  materially  reduced  bus  outage  time  in 
making  inspections  and  re])airs.  With  one  spare  breaker 
on  hand  only  45  minutes  is  required  to  make  a  complete 
breaker  change.  Thus  the  maximum  time 
any  one  section  of  bus  is  out  of  service  has 
been  reduced  from  something  like  half  a  day  ^nB23 
to  45  minutes.  The  accompanying  illustration 
shows  the  flanged  wheel  mounting  for  the 
breaker,  the  dolly  upon  which  the  breaker  is 
placed  and  the  old  electric  truck  with  flanged 
wheels  that  furnishes  the  motive  power. 

All  repairs  are  made  at  leisure  in  the  sta- 
tion  building,  where  there  is  a  hydraulic  jack 
for  handling  the  tanks  and  facilities  for  han-  i 

(lling  oil  and  making  necessary  repairs.  i  , 

Breakers  are  inspected  once  a  year  unless 


In  45  minutes  a  complete  breaker 
change  may  be  made 
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By  JAMES  A.  WALSH 

Engineer  L.  K.  Comstock  &  Company,  Inc. 
Neu’  York,  N.  Y. 


MAN’S  tallest  edifice,  the  Empire  State  Ruildine: 
on  Fifth  Avenue.  New  York  City,  if  laid  on  its 
side  would  extend  from  34th  Street  nearly  to  .^Oth 
Street.  Electrical  service  to  a  building  of  this  size  can 
be  visualized  as  the  equivalent  of  the  requirements  of  the 
buildings  fronting  on  Fifth  .Avenue  along  those  five 
blocks.  Quite  logically,  the  13.800- volt  feeders  in  the 
street  ducts  assume  a  vertical  ]X)sture  in  the  huildinjj. 
manholes  become  elevated  transformer  vaults  and  the 
secondary  network  becomes  the  radial  system  permeating 
the  85  floors  of  the  building.  This  is  the  first  instance 
in  which  a  voltage  so  high  electrically  has  risen  .so  high 
architecturally.  The  highest  point  reached  by  the  13-kv. 
cables  in  the  Chrysler  Building  was  the  transformer  vault 
on  the  70th  floor. 

Another  striking  feature  of  this  installation  consisted 
in  hanging  the  600-ft.  length  of  13-kv.  cables  from  a 
single  support  at  the  top.  Still  another  feature  is  the 
radial  secondary  extending  throughout  each  of  the  twenty 
to  thirty  floors  served  from  each  of  the  three  vaults;  the 
secondary  buses  are  interconnected  and  tied  to  the  street 
network  of  the  New  York  Edison  .system.  The  13-kv. 
cables  are  connected  solidly  to  the  transformers ;  protec¬ 
tion  is  provided  only  through  the  network  switches  on 
the  secondary  and  the  circuit  breakers  at  the  Edison  sta¬ 
tions.  Virtually  any  type  of  tenant’s  requirements  can 
he  met  by  the  flexible  distribution  scheme,  four  wire, 
three  phase  throughout.  Screeding  the  floor  slabs  saved 
in.  in  fill  and  floor  height  per  floor;  the  underfloor 
duct  system  for  telephones,  etc.,  thus  requiring  no 
raised  paej. 

The  building  has  a  frontage  of  200  ft.  on  Fifth  Avenue 
and  420  ft.  on  both  33d  and  34th  streets.  The  gross  floor 
area  in  the  85  stories  is  2.800.000  sq.ft,  and  the  rental 
area  is  slightly  under  2,000.000  sq.ft.  The  85th  floor 
is  85x135  ft.  The  estimated  connected  load  is  6.000  k\v. 
for  lighting  and  9.600  hp.  for  power  services.  This 
estimate  for  the  connected  lighting  load  was  ha.sed  on 
the  assumption  of  6  amp.  per  ultimate  lighting  circuit. 
To  check  this  figure  computations  were  also  made  on  the 
basis  of  2  watts  and  1^  watts  per  square  foot  of  area. 


The  new  peak  of  New  York’s  skyline 

Top  of  moorinp  mast  is  1,250  ft.  above  the  street:  height 
of  86th  floor  is  1,04.5  ft.  :  sub-basement  is  3  4  ft.  below 
street  level. 


ical  Distribution  in 
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In  all  cases  the  amperes-per-circuit  estimate  exceeded  the 
wattage-area  estimate,  thus  assuring  margin  for  adoption 
of  higher  lighting  intensities  as  the  idea  meets  the  accei)t- 
ance  it  deserves.  As  in  the  case  of  the  Chrysler  Building, 
the  Edison  power  supply  is  13.800  volts,  three  phase, 
60  cycles. 

Thirteen  banks  of  200-kva.  transformers 

To  distribute  the  load  in  a  building  of  such  height  and 
area  economically  three  transformer  vaults  have  been 
installed,  one  in  the  sub-basement,  one  at  the  41st  floor 
and  one  on  the  84th  floor  levels.  In  the  sub-basement 
vault  are  installed  five  banks  of  transformers,  each  bank 
consisting  of  three  200-kva.  single-phase  transformers 
with  13, 800- volt  delta-connected  primaries  and  star-con¬ 
nected  secondaries  for  120/208  volts,  three  phase,  four 
wire.  At  the  41st  and  84th  floors  there  are  four  banks 
of  transformers  in  each  vault,  each  bank  consisting  of 
three  200-kva.  single-phase  transformers,  connected  as 
in  the  sul>- basement.  The  total  transformer  capacity  in 
the  building  is  7,800  kva. 

To  supply  this  load,  there  are  five  13,800-volt  feeders 
brought  into  the  building  from  the  Edison  underground 
system  in  the  street.  Three  enter  from  service  manholes 
on  the  33d  Street  frontage  and  two  enter  from  the  34th 
Street  side.  At  the  entrance  joints  the  service  conduits 
terminate  in  concrete  pull  boxes  on  the  walls.  From 
34th  Street  the  two  feeders  leave  the  bottom  of  the  pull 
boxes  in  steel  conduits  which  run  under  the  sub-basement 
floor  to  the  transformer  vault.  The  33d  Street  cables 
run  horizontally  in  steel  conduit  on  the  ceiling  of  the 
sub-basement  to  the  transformer  vault. 

Four  13.800- volt  feeders  plus  a  spare  cable  leave  the 
transformer  vault  in  steel  conduits,  run  horizontally  in  the 
fill  of  the  sub-basement  floor  to  a  |X)int  close  to  the  center 
of  the  building,  where  they  turn  up  into  a  vertical  splice 
chamber  and  rise  in  conduits  indei)endent  of  all  other 
distribution  to  the  41st  floor,  where  they  enter  another 
vertical  splice  chamber.  From  the  top  of  the  41st-floor 
splice  chambers  conduits  carry  the  cables  horizontally 
along  the  ceiling  of  the  41st  floor  to  the  vault  on  this 
floor.  The  four  feeders  continue  horizontally  on  the 
ceiling  to  the  vertical  ducts  and  rise  to  the  fUth  floor 
ceiling,  where  they  run  horizontally^  once  more  to  the 
transformer  vault  on  that  floor.  In  all  cases  where  bends 
in  the  conduits  are  necessary  to  meet  structural  conditions 
long  radius  sweeps  were  provided  to  prevent  injuring 
the  cable  when  pulling. 

In  all  cases  the  conduits  used  for  the  racewavs  are 


galvanized  iron,  and  are  comifletely 
covered  with  an  envelo])e  of  con¬ 
crete  2  in.  thick.  This  applies 
whether  the  conduits  are 
in  the  sub-ba.sement  fill,  on 
the  ceilings  or  in  the  verti-  ^auif- — . 

cal  riser.  The  vertical  con-  fioor--r 
duits  are  sujiported  at  each 
floor  on  the  steel  structure  by 
means  of  clamp  type  pipe  rests. 

All  of  the  concrete  pull  lx)xes 
and  splice  chambers  are  built 
of  reinforced  concrete,  with 
boiler  plate  barriers  between 
the  cables  and  full-opening, 
fireproof.  Underwriters’  class 
A  doors,  with  outer  doors  to 
match  the  other  doors  of  the 
building.  These  features  cover 
the  municipal  requirements  for 
13-kv.  interior  cable  runs. 

In  addition  to  the  13,800- 
volt  feeder  mentioned  above, 
a  spare  conduit  enters  the 
building  at  34th  Street  and  is 
carried  to  the  sub-basement 
vault.  A  spare  conduit  and 
cable  also  leaves  this  vault  and 
rises  to  the  upi>er  vaults.  The 
ends  of  this  cable  at  the  sub¬ 
basement  vault  and  at  each  of 
the  splice  chambers  and  iqiper 
vaults  are  sealed  and  left 
ready,  in  case  of  emergency, 
to  replace  any  one  of  the  work¬ 
ing  cables. 

Two  low-tension  120/208- 
volt  tie  lines  enter  the  building 
from  the  Edison  low-voltage  ! 

street  network  at  33d  Street  ^ 

and  are  connected  to  the  bus  h 
on  the  network  switches  in  the 
sub-basement  vault.  From  this 
bus  a  tie  line  rises  through  the 
building  and  connects  with  the 
network  buses  at  the  41st  and 
84th  floor  vaults.  Paral¬ 
leling  this  feeder  all  the  way  ! 

is  a  conduit  provided  for  the  — 


'^^itchboard 


1,000  ft.  of  up-ended  distribution 

Vaults  in  sub-basement  and  on  41st  and  84th  floors.  Net¬ 
works  extend  twenty  to  thirty  floors  from  each  vault. 
Networks  tied  together  and  to  street  mains. 


Street , - 

level  \  ! —  - — 

- 

13  Kv  ' 
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13 Kv.  cables  from' 
34th  Street 
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splice  chambers  in 
sub-basement  and  on 
84th  floor 


A 


(A)  Sinsle-ooncUictor  hori¬ 
zontal  runs  for  sub-basement 
vault  are  spliced  (compound- 
filled  joint)  to  three-conduc¬ 
tor,  13-kv.  risers  to  41st 
fioor.  After  completion  all 
cables  and  joints  are  arc- 
proofed.  Spare  cable  and 
bus  tie  in  central  cell. 

(B)  Cables  bans  to  41st  floor 
supported  by  devices  detailed 
in  drawing  opposite.  Central 
cable  with  single  sleeve  is 
ready  for  arc-proofing.  Others 
have  been  arc-proofed  over 
individuai  sleeves. 


vided  by  the  city  ordinances, 
so  that  an  outside  wall  of  the 
building  forms  one  of  the 
vault  walls.  The  other  walls 
of  the  vault  inclosure  are  of 
brick  fireproof  construction 
and  the  floors  and  ceilings  of 
network  buses  at  the  41st  and  84th  floor  vaults.  Paral-  concrete.  Natural  ventilation  is  provided  through  lou- 


leling  this  feeder  all  the  way  is  a  conduit  provided  for  the 
totalizing  demand  metering  wiring  of  the  Edison  com¬ 
pany.  In  the  vaults  all  pieces  of  apparatus,  conduits, 
cable  sheaths,  etc.,  are  grounded  to  a  ground  bus.  At 
the  sub-basement  the  ground  bus  is  connected  to  the 
Edison  street  network  ground  and  also  to  the  water  main 
entering  the  building,  on  the  street  side  of  the  meter. 
The  neutral  of  the  bus  tie  serves  as  the  grounding  con¬ 
ductor  for  the  apparatus  grounds  on  the  41st  and  84th 
floors. 

Primary  protected  only  at  Edison  sources 

Throughout  the  entire  13, 800- volt  network  system  in¬ 
stalled  within  the  building  there  is  no  fuse,  disconnecting 
or  switching  device,  the  incoming  cables  connecting 
directly  to  the  transformers.  The  only  protection  other 
than  that  oflfered  by  the  secondary  network  switches  is 
at  the  circuit  breakers  back  in  the  generating  stations  of 
the  Edison  company.  The  vaults  are  all  located  as  pro- 


vers  in  the  outer  walls.  The  vaults  are  so  located  that 
they  are  more  or  less  isolated  from  the  jjortions  of  the 
building  open  to  the  tenants  or  public.  Each  vault  is  .sub¬ 
divided  into  compartments  by  brick  partitions,  each  bank 
of  transformers  having  a  separate  compartment. 

At  first  thought  it  may  seem  strange  that  no  discon¬ 
nect  or  circuit  breaker  is  used  in  any  part  of  the  high- 
voltage  network,  but  considering  the  fireproof  construc¬ 
tion  of  the  pull  boxes,  splice  chambers  and  conduit 
raceways,  the  distribution  is  in  reality  an  underground 
radial  distribution  system,  with  manholes  and  subsidiary 
lines  to  underground  vaults  modified  sufficiently  to  be 
adapted  to  vertical  installation  within  a  building. 

The  cables  used  on  the  13.800- volt  network  are  of  two 
diflferent  kinds.  In  the  horizontal  conduits  from  the 
street  manholes  to  the  sub-hasement  vault  and  in  all  of 
the  conduits  between  the  upper  splice  boxes  and  the 
upper  vaults  three  single-conductor,  lead-covered  cables 
make  up  a  feeder.  The  vertical  cables  l)etween  the  si)lice 


Comparative  Estimates  of  Load  and  Demand 

-  - - Connaetod  Load - -  - 


L 

Vaults  and  Area  .Served  Haais 

igbting  in  Kw 
Space 

Flood 

Total 

(leneral 

Power  in  lip. 
Fire  Pumps 

Total 

Demand. 

Kw.  plus  Hp. 

f  2  watts  per  sq.ft. 

1,245 

300 

1,545 

3,217 

200 

3,417 

1,800 

200 

84 til  floor  (822,360  sq.ft.) . 1.5  watts  per  sq.ft. 

934 

300 

1,234 

3,217 

200 

3,417 

1,631 

200 

[  1,973-6  amp.  circ. 

1,420 

300 

1,720 

3,217 

200 

3,417 

1,800 

200 

f  2  watts  per  sq.ft. 

1,673 

1,673 

2,536 

200 

2,736 

1,664 

200 

4  let  fliMir  (836.000  sq.ft.) . \  1.5  watts  per  sq.ft. 

1,255 

1,255 

2,536 

200 

2,736 

1,438 

200 

f  2,430-6  amp.  circ. 

1,749.5 

1,749.5 

2,536 

200 

2,736 

1,705 

200 

[  2  watts  per  sq.ft. 

2,591 

2,591 

3,040 

400 

3,440 

2,311 

400 

Sub-basement  (1,295,000  sq.ft.) . <  1.5  watts  per  sq.ft. 

1,943 

1,943 

3,040 

400 

3,440 

1,961 

400 

4,094-6  amp.  circ. 

2,947 

2,947 

3,040 

400 

3,440 

2,503 

400 

[  2  watts  per  sq.ft. 

5,508 

300 

5,808 

8,793 

800 

9,593 

5,774 

800 

.All  (2.753,360  sq.ft.) . j  1.5  watts  per  sq.ft. 

4,131 

300 

4,431 

8,793 

800 

9,593 

5,031 

800 

f  8,497-6  amp.  circ. 

6,118 

300 

6,418 

8,793 

800 

9,593 

6,109 

800 
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boxes  are  three-conductor  cables  with  galvanized  steel 
armor  wires.  The  cable  is  rated  for  15,000  volts,  is 
about  3  in.  in  diameter  and  weighs  about  6  lb.  per  foot. 

Cables  hang  free  from  support  at  top 

There  are  no  openings  in  the  conduit  runs  between 
splice  chambers.  The  only  support  for  the  vertical  cable 
is  placed  at  the  top,  .so  that  the  entire  weight  of  the 
cable  is  carried  by  this  support,  which  consists  of  a 
si)ecial  device  that  clamps  the  strands  of  the  steel  armor 
and  rests  upon  the  conduit  bushing.  To  install  this 
device  it  is  necessary  to  hold  the  cable  in  position  after 
it  has  dropped  nearly  its  full  distance  in  order  to  install 
a  temporary  split-friction  clamp.  This  split  clamp  was 
designed  especially  for  this  class  of  cable  installation  by 
our  superintendent  of  construction.  When  the  tem¬ 
porary  clamp  has  been  fully  tightened  the  cable  is  lowered 
until  the  clamp  rests  on  the  conduit  bushing.  The  tackle 
is  then  released  and  the  cable  hangs  on  the  split  clamp, 
ready  for  the  installation  of  the  permanent  support.  The 
steel  strands  of  the  armor  are  cut,  carefully  spread  and 
])laced  symmetrically  around  the  sections  of  the  support 
and  tightly  clamped  by  means  of  the  clamping  bolts. 
When  this  operation  is  completed,  the  tackle  is  fastened 
to  the  lifting  bolts  provided  on  this  permanent  clamp 
and  the  cable  is  rai.sed  slightly  to  remove  the  split  clam]) 
and  then  lowered  until  the  permanent  support  rests  on 
the  conduit. 

AW  joints  on  the  13.800-volt  system  are  compound 
filled.  The  method  of  potheading  the  ends  of  the  three- 
conductor  cable  just  ahead  of  the  splice  to  the  single¬ 
conductor  cables  is  rather  novel.  In  place  of  a  standard 


84th  Floor  rrcmsformcr  Vault 
,  /b  consumers  load , 


Fuse- 


^  ,CT.  2.400/5^^  y 
Disconnects^ 
l{r  links  -*j|| 


A  ^ 


4- wire  120/208 voit  bus 


Di,  600  amp.  network  switches 
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\  4-600  Kwa. 
transformer  banks 
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b  b  )  iMetworkswitche^ 
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6as£,i>ent  Transformer  Vault  ^1 
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5  p-  links 

t  \ - ^  - 

Sj  ij  J  network 


■Spare 

'■■13.800  voit 
feeders 


-Spare 

'^13800  volt 
feeders 


Three  vaults  house  7,800-kva. 
transformer  capacity 

Xo  disconnect.s  on  13-kv.  aide.  On  secondary  side  are 
)>alancing  tran.aformers,  1,600-amp.  network  switches  and 
2,400-amp.  current  transformer.'j.  Disconnects  in  second¬ 
ary  from  bus  to  load  and  from  bus  to  street  tie. 


Lifting  ^ 
ring  '> 


^'Grouno/ 
damp 


No-tOBWG.  3conoluctor 
stee/  armor  armored  cable 
wires 


Support  for  armored  cable 

Three-piece  clamps  grip  cable  arm«>r  wires  and 
support  tbe  weight  of  the  40-floi>r  cable  length. 


pothead  the  Kdison  company  uses  an  adajitation  of  the 
comj)ound-filled  joint,  consisting  of  a  large  lead  sleeve 
to  slip  over  the  cable  armor,  to  which  are  attached  three 
smaller  sleeves  which  sli])  over  the  individual  conductors 
of  the  cable.  The  large  end  is  sweated  to  the  armor  and 
the  joints  then  made  between  the  individual  conductors 
of  the  cable  and  the  single  lead-covered  cables. 

Expansion  and  contraction  of  the  vertical  cables,  which 
may  amount  to  a  few  inches  at  the  most,  due  to  the 
lengths  involved  and  the  slight  annual  change  in  tem- 
])erature  within  the  building,  was  taken  care  of  in  two 
ways.  I'he  high  riser  cable  had  enough  slack  in  the 
horizontal  run  on  the  41st  floor  ceiling  within  the  vault 
to  take  care  of  this  factor,  while  the  lower  riser  cable 
was  taken  care  of  by  slack  in  the  sub-basement  splice 
chamber. 
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All  the  major  equipment  for  the  13,800-volt  installa¬ 
tion,  such  as  transformers,  network  switch  units,  hijjh- 
voltage  cable,  etc.,  is  furnished  by  the  Edison  company, 
hut,  with  the  exception  of  the  work  within  the  vault 
below  grade  level,  the  owner  provides  for  its  installa¬ 
tion,  through  the  contractor  and  under  the  supervision 
of  the  Edison  company’s  engineers.  The  conduit  race¬ 
ways  are  all  provided  by  the  owner  and  installed  by  the 
contractor  in  accordance  with  the  layouts  furnished  by 
the  Edison  company. 

Such  a  13, 800- volt  vertical  installation  within  a  build¬ 
ing  is  simple,  safe,  economical  of  space,  conducive  to 
minimized  distribution  losses  and  voltage  drop  and 
readily  adaptable  to  office  buildings  and  commercial 
establishments.  Admittedly,  rentable  space  that  is  valu¬ 
able  (especially  so  because  the  municipal  requirements 


Ceiling  grid  system  provides  flexibility 

Junction  boxe.s  are  provided  with  three  circuits  from 
nearest,  panel.  Interconnection  boxes  also  promote 
tlexibility.  Convenience  outlets  near  outside  walls 
and  interior  columns. 

demand  that  vaults  be  located  at  an  exterior  wall)  must, 
be  sacrificed  for  vault  jnirposes  on  the  upper  floors. 
This  area,  in  conjunction  with  the  relatively  small  riser 
area  devoted  to  the  13,80()-volt  cables,  is,  however,  far 
less  than  would  be  required  for  additional  secondary 
shaft  area  to  house  the  greatly  increased  size  and  number 
of  secondary  feeders  needed  to  serve  the  building  entirely 
from  transformer  vaults  in  the  basement. 

From  the  .star-connected  secondaries  of  the  transform¬ 
ers  the  cables  from  each  bank  are  brought  in  conduits 
installed  in  the  floor  fill  to  a  network  switch  unit  con¬ 
sisting  of  balancing  transformers  and  network  switch 
identical  with  those  used  in  the  underground  system. 
There  is  one  switch  unit  for  each  bank  of  transformers 
connected  through  a  link  fuse  to  the  service  bus.  At 


each  transformer  vault  the  units  are  grouped  side  by  side 
with  the  service  bus,  run  in  a  vertical  plane  just  above 
the  network  switches.  In  both  the  sub-basement  vault 
and  the  41st  floor  vault  the  network  switches  are  just 
outside  the  vaults  in  the  switchboard  rooms  and  are 
therefore  entirely  inclosed  in  steel,  but  on  the  84th 
floor  the  network  switches  are  included  within  the  vault. 

In  all  three  cases  the  secondary  or  low-voltage  distrib¬ 
uting  switchboards  are  adjacent  to  the  network  switches. 
The  connections  l)etween  the  secondary  buses  in  each 
case  are  made  with  busbar  installed  on  hangers  from  the 
walls  or  ceiling,  and  in  these  are  connected  the  Edison 
company’s  metering  current  transformers.  Three  sets 
of  current  transformers  are  used  in  the  sub-basement 
and  two  sets  in  each  of  the  upper  vaults.  The  switch¬ 
boards  are  divided  into  units,  with  a  main  fused  service 
switch  for  each  unit.  From  the  switchboards  three- 
phase,  four-wire,  120/208-volt  color  code  feeders  for 
light  and  three-wire,  208-volt  feeders  for  power  are 
installed  horizontally  in  the  ceiling  to  the  foot  of  the 
various  riser  shafts.  The  sub-basement  board  takes  care 
of  all  floors  up  to  and  including  the  twentieth,  the  41st 
floor  board  from  the  21st  floor  to  the  53d  floor  and  the 
84th  floor  board  from  the  54th  floor  up.  The  distribu¬ 
tion  is  radial.  On  the  average,  three  floors  are  served  by 
each  group  of  5C)0.000-circ.mil  cables  that  constitute  a 
four-wire  feeder. 

Flexible  distribution  to  meet 
tenancy  requirements 

Because  of  the  area  of  the  lower  floors  six  riser  shafts 
were  required  to  distribute  the  light  and  ])ower  feeder' 
to  the  lighting  and  power  panels.  From  the  sixth  to  the 
twentieth  floor  four  shafts  were  required  and  above  the 
twentieth  floor  two  shafts  were  necessary  all  the  way 
to  the  85th  floor  because  of  the  unusually  large  area  of 
the  upper  floors.  At  each  floor  and  in  each  shaft  there 
was  provided  a  lighting  panel  of  the  metering  type, 
arranged  with  the  single-pole  knife  switch  with  a  N.E.C. 
fuse  in  each  circuit.  The  panels  are  of  the  polarity 
type  for  three-phase,  four-wire  distribution,  equipped 
with  meter  bars  and  meter  fuses  of  such  quantity  and 
size  as  to  accommodate  tenant  areas  of  any  size,  includ¬ 
ing  the  entire  floor  if  necessary.  The  grouping  of  the 
circuits  included  in  any  tenant  area  was  accomplished 
by  means  of  wire  connections  between  the  circuit 
switches,  meter  bars  and  fuses,  thus  practically  eliminat¬ 
ing  the  possibility  of  tampering  sometimes  encountered 
in  other  forms  of  metering  panels  used  in  sub-metering 
current  to  tenants. 

The  ])ower  distributing  panels,  in  general  located  in 
the  same  room  with  the  various  items  of  mechanical 
eqniimient  .served,  such  as  the  pumi)s.  fans,  etc.,  are  of 
the  knife-switch  type  with  N.E.C.  fuses,  there  being  one 
switch  for  each  motor  connected  in  the  building.  To 
take  care  of  the  67  elevators  in  the  building  there  are 
free-standing  sub-switchboards,  similar  in  all  respects 
to  the  main  switchboards.  They  are  located  in  the 
elevator  control  rooms  adjacent  to  the  elevator  machines 
at  the  various  floors  where  the  67  elevators  terminate. 
The  fire  pumps,  of  which  there  are  four,  each  200  hp.. 
located,  one  in  the  sub-basement  and  one  each  on  the 
twentieth,  41st  and  60th  floors,  are  connected  ahead  of 
the  main  service  switches  on  the  respective  switchboards, 
through  special  service  circuit  breakers. 
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additional  conduit  capacity  often  required  for  certain 
special  tenant  layouts. 

By  the  addition  of  wires  or  the  rerouting  of  wires 
in  the  conduit  grid  system  it  is  possible  to  accomnKxlate 
such  layouts  without  installing  additional  conduits  hack 
to  the  panelboard,  which  is  always  an  expensive  o|)era- 
tion  after  the  floors  are  poured.  It  is  also  an  easy  matter 
to  take  care  of  tenant  areas  which  divide  hays  by 
rerouting  wires  through  the  grid,  a  feature  necessary 
where  sub-metering  of  tenants  is  involved.  The  flexibil¬ 
ity  of  switching  is  provided  for  in  having  ample  conduit 
capacity  to  the  switch  outlet.  The  partition  layouts  of 
tenants  vary  so  much  that  a  system  such  as  described 
above  is  necessary  to  eliminate  as  far  as  possible  radical 
alterations  of  the  original  work  installed.  Generally 
where  such  a  system  has  been  used  the  alterations  are 
all  confined  to  the  work  within  a  hay,  leaving  the 
original  home  runs  and  grid  conduits  intact. 

The  use  of  the  three-phase,  four-wire  system  for  local 
distribution  of  branch  circuits  proved  an  economy  in 
both  wire  and  conduit  required  and  also  improved  the 
voltage  regulation  between  the  panels  and  the  outlets. 


Network  protective  units  inclosed 

Two  of  five  metal-inclosed  units  on  41st  floor. 


Distribution  of  current  to  the  lighting  outlets  from  the 
local  lighting  panels  located  in  each  shaft  on  each  floor 
introduces  a  departure  from  standard  practice,  in  that 
three-phase,  four-wire  distribution  is  used  for  branch 
circuits.  Ordinarily  only  two-  or  three-wire  circuits  have 
been  used  for  branches. 

The  consulting  engineers,  Meyers,  Strong  &  Jones, 
used  their  standard  .system  of  lighting  distribution  for 
office  building  work.  This  system  consists  of  providing, 
in  general,  four  outlets  per  hay.  with  a  local  switch  for 
each  two  outlets  and  a  base  recejitacle  on  each  column, 
both  interior  and  exterior,  connected  to  what  is  known 
as  a  ceiling  junction  box.  located  in  one  corner  of  each 
bay  near  the  column  on  which  are  the  local  switches  for 
that  hay.  This  box  is  5^  in.  square,  slightly  larger  than 
the  standard  outlet  box,  and  serves  the  purpose  of  con¬ 
centrating  all  the  wires  for  outlets,  switches,  etc.,  con¬ 
tained  in  the  hay.  The  junction  boxes  in  the  hays  are 
all  connected  together  with  conduit,  forming  what  is 
known  as  a  grid  or  header  system.  From  the  junction 
boxes  conduits  known  as  the  home  runs  connect  to  the 
panel  boxes. 

The  object  of  the  grid  and  the  ceiling  junction  is  to 
provide  flexibility,  which  is  vitally  necessary  to  accom¬ 
modate  the  wants  of  future  tenants,  the  wants  and  the 
tenants  being  entirely  unknown  at  the  time  the  plans 
are  made  and  the  work  installed.  Under  the  same  con¬ 
ditions,  the  columns  serve  as  the  logical  locations  of  the 
switches  and  receptacles.  With  the  grid  and  junction 
l>ox  .^vstem,  all  conduits  between  panels  and  junctions, 
between  junctions,  and  between  junctions  and  switches 
are  |  in.  in  size.  While  in  many  cases  this  is  slightly 
larger  than  is  required  in  a  fixed  layout,  it  provides  the 
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Underfloor  duct  system 

In  recent  years  most  high-class  office  buildings  have 
adopted  some  system  of  underfloor  distribution  to  care 
for  telephones  and  signal  devices  on  desks,  which  in 
most  cases  are  located  away  from  walls  or  columns. 
The  common  method  of  installing  wires  for  such  desk 
devices  is  often  of  a  makeshift  nature,  and  in  this  in¬ 
stallation  an  effort  w'as  made  to  minimize  the  necessity 
for  resort  to  molding  across  the  floor  from  partition  to 
desk. 

In  the  Empire  State  Building  the  raceway  or  duct 


-  -■  ■ 


Screeding  floor  slabs  saves  pad 

Smoothing  of  floor-fill  as  laid  avoids  necessity  of  IJ-in. 
pad,  saving  that  much  ceiling  height  on  each  of  the  85 
floors. 


consists  of  a  semi-circular  section  of  fiber  conduit  with 
an  open  lK)ttoni  and  a  cross-sectional  area  of  6  sq.in. 
for  the  accommodation  of  wires.  In  jjeneral,  there  were 
two  lines  of  duct  i)rovided  around  the  i)eri]diery  of  the 
building^,  one  line  about  4  ft.  from  the  outer  wall  and 
the  other  line  ft.  beyond  the  first.  W  ith  this  layout  it 
will  he  possible  to  hrinj;  the  wires  for  a  telephone  or 
''ij,mal  device  to  a  desk  located  in  the  sj)ace  most  often 
re(|uirinp[  such  service,  namely,  in  the  outer  hay  near  the 
windows.  In  a  huildini,^  such  as  this,  where  the  future 
tenants’  re(iuirements  are  unknown  and  where  such  larjj[e 
areas  are  involved,  a  medium  course  was  jmrsued  in 
providing?  for  the  known  refjuirements  of  the  avera^a* 
commercial  offices,  which  utilize  the  spaces  away  from 
the  outer  hay  for  files,  recejition  rooms,  etc.,  reciuirintj 
little  if  any  siijnal  wirinij.  If  such  cases  do  arise  the 
wirinj^  will  have  to  he  installed  alonj^  the  baseboard, 
which  is  so  desij^ned  as  to  conceal  the  wires. 

Ten  feet  of  building  height  saved 

In  former  installations  nsin."  fiber  duct  run  in  the 
floor-fill  it  was  found  necessary  to  install  them  on  a 
raised  cement  i)ad.  in  onler  to  ])rovi(le  a  straight  level 
jiath  for  the  ducts  and  also  ])ennit  them  to  clear  conduits 
also  run  in  the  lloor-till.  I'he  steel  beam  construction 
in  this  huildiii'j  de]»arts  from  j^eneral  ])ractice  in  that 
the  floor  beams  are  dci)ressed  below  the  structura'l  slab, 
the  "inler  beams  heinij  1  in.  below  the  structural  slab, 
and  the  other  beams,  framed  into  the  j^inler  beams.  Ireing 
2  in.  below  the  structural  slab.  This  construction  i)er- 
mitted  the  installation  of  all  the  electrical  conduits  in 
the  sla.h  at  one  time  and  in  such  a  way  as  to  cover  them 
completelv  with  concrete  in  the  areas  crossed  by  the  fiber 
duct.  I'uder  such  conditicMis  no  raised  ])ad  was  neces- 
sarv,  resultinj^  in  the  savinii;  of  the  cost  of  the  ]xul  as 
well  as  the  saving  acconijdished  by  the  decrease  of 
2.s(),(KX)  cu.ft.  in  the  floor-fill  re(|uired.  The  I'-in.  .sav¬ 
ing  in  floor  de])th  also  .saved  KH  ft.  i”  total  building 
height.  It  also  reduced  to  a  minimum  the  conduit  sur¬ 
face  exi)osed  to  the  cinder-fill,  where  corrosion  is  likely 
to  attack  the  metal.  Conduit  cast  in  concrete  is  subject 
to  no  such  danger. 

To  ])r(n’ide  a  reasonably  smooth  raceway  for  the 
underfloor  duct  it  was  only  necessary  to  screed  the  rough 
concrete  slab,  shortly  after  the  slab  was  ])oured  and 
before  it  set.  along  the  duct  routes  and  finish  it  off  with 
a  trowel.  With  the  fiber  system  it  is  not  necessary  to 
have  the  duct  absolutely  level  as  the  inserts  are  not  in¬ 
stalled  until  after  the  finished  floor  has  lieen  completed. 
In.serts  of  varying  lengths  are  available  to  take  care  of 
any  irregularities,  so  that  the  insert  when  installed  can 
be  made  flush  with  the  finished  floor. 

,'\nother  de])arture  in  connection  with  the  underfloor 
system  was  the  mefh<Ml  used  in  fastening  the  duct  to 
the  slab.  On  other  jobs  various  methods  of  fastening 
have  been  used  to  bold  the  duct  in  position  on  the  pad 
until  hot  ])itch  could  he  poured  along  the  edges  to  fasten 
it  iiermanently  to  the  pad.  hdimination  of  the  pad  and 
substitution  of  the  screed-finished  concrete  offered  a 
firmer  surface  to  work  with.  Fastening  wires  and  nails 
in  the  cement  ]iad  had  jiroved  unsatisfactory.  .After 
a  little  exjierimenting.  however,  with  concrete  nails  an<l 
wire,  it  was  found  that  a  specially  formed  steel  wire 
when  fastened  with  a  concrete  nail  on  each  side  of  the 
duct  held  the  duct  firmly  in  place.  These  wire  clips 


were  installed  about  every  3  ft.  This  eliminated  the 
inconvenience  of  handling  a  pitch  stove  and  moving  it 
about  from  floor  to  floor. 

The  architects  were  Shreve,  Lamb  &  Harmon,  ilie 
engineering  consultants  Meyer,  Strong  &  Jones,  Tnc.,  the 
general  contractors  Starrett  Hrothers  &  Eken,  and  ihe 
electrical  contractors  L.  K.  Comstock  &  Company,  Inc. 

T 

READERS'  FORUM 

Questions  Validity  of 
Alleged  Lightning  Photograph 

To  the  Editor  of  the  Elkctrical  W’orld; 

“Does  Lightning  Look  Like  This  from  .Above’’  is  a 
question  which  you  published  under  an  alleged  ])h()t(i- 
graph  of  lightning,  on  ])age  83  of  the  January  10  is.siK 
of  the  Elkctrical  W’ori.u. 

.So  far  I  have  arrived  at  no  adeipiate  ex])lanatiou  of 
ibis  picture.  Of  cour.se  it  is  (luite  obvious  to  me  tliat 
the  ])icture  cannot  he  one  of  a  lightning  stroke  from 
above  because  I  have  enough  respect  for  lightning  t<» 
believe  that  if  the  aviator  had  been  directly  in  the  path 
of  the  lightning  stroke,  or  even  within  a  small  distance 
of  it.  he  would  not  have  lived  to  tell  the  tale,  and  I  doiiht 
very  much  whether  the  jilate  in  his  camera  would  have 
been  jireserved. 

I  have  been  trying  to  estimate  how  high  the  ])ilot  was 
above  the  ground  when  this  jucture  was  obtained.  1 
would  judge  from  the  jn’eture  of  the  house  on  th.(‘  left- 
hand  side  of  the  ])hotograph  that  he  was  not  very  high 
above  ground,  in  which  case  it  might  he  jiossible  that  the 
tail  end  of  the  stroke  came  into  the  field  of  his  camera. 
Of  course  even  a  lightning  stroke  lasting  a  long  tinu. 
say  for  l.fXX)  microseconds,  would  have  started  and  been 
over  before  the  plane  could  have  moved  one  inch.  It 
does  nf)t  seem  likely  that  it  would  have  been  clo.ser  than 
88  ft.  to  the  channel  of  the  lighting  stroke  when  the 
stroke  ceased,  for  it  takes  an  aiijireciahle  time  for  the 
ionization  of  the  channel  to  disajqK'ar.  and  there  is  ivi 
sign  of  halation  on  the  ])late.  which  indicates  to  me  that 
the  record,  if  it  is  a  record  of  a  phenomenon  due  to 
lightning,  was  of  something  that  took  place  after  the 
stroke  was  over. 

In  testing  insulators  1  have  seen  just  such  records  on 
])hotographs  when  breakdown  occurs  and  a  small  incan¬ 
descent  fragment  is  thrown  out;  this  may  he  a  possible 
ex])lanation  of  the  picture ;  however.  I  feel  it  is  rather 
far  fetched,  and  if  we  knew  more  about  the  location  of 
the  aviator  and  conditions  of  the  ground  beneath  him  we 
might  be  able  to  offer  a  better  explanation. 

I  don’t  feel  that  the  picture  is  of  any  fundamental  im¬ 
portance.  hut  it  is  <|uite  interesting.  1  would  not  recom¬ 
mend  that  any  investigating  bodies  undertake  to  make 
airplane  i^ictures  of  lightning  of  this  tyix*  as  1  feel  that 
the  mortality  rate  would  be  rather  high. 

CHARLES  FORTESCUE, 

Consultinp  Transmi.s.«ion  Knpiiif*"*'- 
We.'ilinghouse  Klectric  &  MaJiiifactiiring  (’'()nii)any, 

East  Pittshurgh,  Pa. 
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Men  of  the  Industry 


/.  R.  McCoy  Receives 
New  Appointment 

Joseph  K.' McCoy,  coniniorcial  manager 
of  the  Central  Tower  &  Ti^ht  Conij)any, 
San  Antonio.  Tex.,  has  been  named 
vice-president  of  that  company  follow¬ 
ing  an  association  that  covers  a  period 
of  five  years,  'riiough  Ohio  is  Mr. 
.McCoy’s  native  state  and  the  abode  of 
liis  alma  mater,  Ohio  State  University, 
Texas  is  the  setting  in  which  has  been 
staged  the  larger  part  of  his  career  as 
an  electrical  engineer.  He  has  installed 


electrical  systems  in  every  sort  of  in- 
‘•titution  frotn  theaters  to  state  peni¬ 
tentiaries.  It  was  while  he  was  em¬ 
ployed  by  the  Columbus  Railway,  Power 
\  Tight  Company  that  he  installed  the 
electrical  system  at  Ohio  State  Peni¬ 
tentiary.  .After  leaving  the  C«)lumhus 
company,  where  he  held  the  position  of 
industrial  electrification  engineer,  he  be¬ 
came  identified  with  the  Te.xas  Power  & 
Tight  Company  as  commercial  manager. 

Mr.  McCoy  left  the  Te.xas  company 
in  Pf26  to  become  director  of  the  com¬ 
mercial  department  of  the  Central  T’ower 
lA  Tight  Company  and  he  has  discharged 
the  duties  of  that  office  ever  since.  He 
will  continue  directing  this  department’s 
activities  in  addition  to  performing  his 
new  e.xecutive  duties. 

T 

Byron  E.  White  of  the  Utica  Gas 
&  Electric  Company  has  been  name<l 
division  engineer  of  the  central  division 
of  the  Niagara  Hudson  Power  System. 
Mr.  White’s  appointment  follows  over 
25  years’  experience  in  the  engineering 
department  of  the  Utica  Gas  &  Electric 
Company.  During  the  last  several  years 


he  has  been  general  engineer  of  the 
company.  Eor  the  present  Mr.  White 
will  retain  his  offices  at  the  Utica  com¬ 
pany,  a  unit  of  the  Niagara  Hudson 
system.  Before  joining  the  Utica  com¬ 
pany.  in  Pf05.  he  was  with  the  state 
engineering  department  and  the  United 
States  (ieological  Survey  and  served 
as  assistant  city  engineer  for  the  city 
of  Rome,  N.  Y. 

• 

T  E.  ITvKSjr  of  |oj)lin.  Mo.,  vice- 
president  of  the  Empire  District  Elec¬ 
tric  Company,  has  been  made  ])resident 
of  the  Ozark  Power  Company,  which 
was  recently  taken  over  by  the  Empire 
company. 

• 

W.  R.  PE.vt>EK.  power  plant  better¬ 
ment  engineer,  has  returned  from 
foreign  assignments  in  Central  and 
South  .America  and  is  now  located  in 
Houston,  Tex. 

Otto  .'s.wdkr.  president  of  New  A'ork 
I’ower  &  Tight  Corporation  and  in 
charge  of  ea>tern  division  activities  of 
the  Niagara  Hudson  Power  Corporation 
System,  was  elected  a  vice-president  of 
Niagara  Hudson  at  a  meeting  of  the 
board  of  directors  on  February  5.  .At 
the  same  time  Nor.m.xn  R.  (iinsox.  vice 
president  and  chief  engineer  Buffalo, 
Niagara  &  Eastern  Power  Corporation, 
was  also  elected  a  vice-president. 

• 

Edw  ard  Davis,  formerly  president  of 
the  Philadelphia  Storage  Battery  Com¬ 
pany.  has  been  named  chairman  of  the 
l)oard  of  the  company  and  Ja.mes  AT 
Skinner,  formerly  vice-president  and 
general  manager,  has  become  president. 
George  T'.  Deminc.  has  been  named 
executive  vice-jiresident  and  Walter  E. 
Holland  vice-president  in  charge  of 
engineering. 

• 

I'rank  B.  Steele,  until  recently  vice- 
president  and  general  manager  of  the 
Utica  (N.  Y.)  Gas  &  Electric  Company, 
has  opened  offices  in  that  city  for  the 
general  practice  of  engineering.  Mr. 
Steele  will  specialize  in  heating,  power, 
electrical  and  pumping  problems,  tests 
and  reports  on  private  industrial  power 
plants,  design  of  steam,  hydro,  heating 
and  pumping  plants  and  transmission, 
substations  and  distribution  systems. 
Mr.  Steele  resigned  as  an  officer  of  the 
Utica  utility  two  years  ago  after  spend¬ 
ing  eleven  years  in  its  service.  He  is 
a  member  of  the  .A.TE.E.,  N.E.T..A.  and 
the  American  (ias  Association. 


E.  C.  Stone  Assumes  New 
Executive  Duties 


E.  C.  Stone  has  lieen  appointed  as¬ 
sistant  to  the  senior  vice-president  of 
the  Philadelphia  Company  and  sub¬ 
sidiary  companies.  Mr.  Stone,  who 
organized  the  system  ojierating  depart¬ 
ment  of  the  local  light  company  in  1013, 
acting  as  system  operator  until  1010.  is 
a  native  of  Charlestown.  N.  H.  Fol¬ 
lowing  graduation  from  Harvard  Uni¬ 
versity  in  1004  Mr.  Stone  immediately 
became  affiliated  with  the  Westinghouse 


Electric  &  Manufacturing  Conrpany  at 
East  Pittsburgh  as  an  engineering  ap¬ 
prentice.  later  entering  the  engineering 
dejiartment  of  that  company,  engaged  in 
the  design  of  transformers.  In  1911  he 
joined  the  Allegheny  County  Tight 
Company,  which  two  years  later  become 
the  Duquesne  Tight  Company. 

Air.  Stone  .acted  as  system  operator 
until  1010,  at  which  time  he  was  pro¬ 
moted  to  technical  assistant  to  the 
general  manager.  He  became  planning 
engineer  in  1022,  in  which  position  he 
organized  and  developed  the  planning 
division,  a  new  activity  in  the  engineer¬ 
ing  department,  the  function  of  which 
was  to  plan  systematically  and  eco¬ 
nomically  the  development  of  the  power 
system  to  meet  the  constantly  increasing 
demands  which  were  made  on  it  by 
virtue  of  the  growth  of  the  company’s 
business.  He  was  made  system  develop¬ 
ment  manager  on  January  1,  1027.  At 
present  Air.  Stone  is  vice-president  of 
the  American  Institute  of  Electrical  En¬ 
gineers  and  has  just  relimiuished  his 
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(luties^as  chairman  of  the  Enjjineeriiif; 
National  Section  of  the  National  Elec¬ 
tric  Light  Association.  He  is  a  member 
of  the  advisory  hoard  of  the  Interna¬ 
tional  Electrotechnical  Commission  and 
a  member  of  the  Association  of  Iron 
and  Steel  Electrical  Engineers  and  the 
Engineers  Society  of  Western  Pennsyl¬ 
vania. 

B.  B.  Morton  of  Basin,  Wyo.,  has 
been  appointed  a  member  of  the  Board 
of  Ecjualization  and  Public  Service 
Commission  of  the  State  of  Wyoming 
to  till  the  vacancy  caused  by  the  resig¬ 
nation  of  C.  L.  Draper,  who  has  been 
appointed  a  member  of  the  Federal 
Power  Commission. 


James  Liohtuodv,  publicity  manager 
of  the  British  Columbia  Electric  Rail¬ 
way  Company,  was  elected  chairman  of 
the  advertising  bureau  of  the  Van¬ 
couver  Board  of  Trade  at  the  annual 
meeting  of  that  body,  Mr.  Lightbody 
has  long  been  associated  with  the  ac¬ 
tivities  of  the  bureau. 


Herbert  A.  May  has  been  appointed 
assistant  to  the  president  of  the  West- 
inghouse  Electric  &  Manufacturing 
C'ompany  with  heacUiuarters  in  Pitts¬ 
burgh.  Mr.  May  is  identified  with  a 
number  of  important  local  manufactur¬ 
ing  organizations  and  banks. 

• 

Reid  H.  Gardner,  formerly  assistant 
general  manager  of  the  Dixie  Power 
Company,  Cedar  City,  Utah,  has  been 
appointed  vice-president  and  general 
manager  of  that  company  to  succeed 
A.  L.  W’oodhouse,  who  recently  re¬ 
signed.  P.  R.,Lar.son  was  appointed  to 
.succeed  Mr.  Gardner  as  assistant 
manager. 

Robert  S.  Hai.e,  long  associated  with 
the  Edison  Electric  Illuminating  Com¬ 
pany  of  Boston,  has  resigned.  Mr. 
Hale  was  a  graduate  of  Harvard  and 
obtained  his  M.E.  degree  at  Cornell, 
b'rom  18d3  to  18d5  he  was  assigned  to 
special  engineering  work  with  the 
Boston  Edison  Company  and  from  1910 
has  been  in  charge  of  the  sptxrial  re¬ 
search  department,  where,  as  an  au¬ 
thority  on  utility  economic  problems,  he 
becatne  widely  known  throughout  the 
electrical  industry. 

• 

Sewere  Godin,  Jr.,  has  been  ap- 
jminted  a  member  of  the  board  of  di¬ 
rectors  of  Montreal  Light.  Heat  & 
Power  Consolidated  to  succeed  the  Hon. 
H.  B.  Rainville,  resigned.  Mr.  Go<lin 
has  been  connected  with  Montreal  Light, 
Heat  &  Power  Consolidated  since  1905 
and  was  appointed  secretary  to  Sir 
Herbert  S.  Holt,  president,  in  1916. 


While  continuing  officially  in  that  posi¬ 
tion  up  to  the  present  time  Mr.  Go<Iin 
has,  of  late  years,  lieen  actively  identi¬ 
fied  with  the  financial  structure  of  the 
company.  He  is  an  officer  or  director 
of  a  number  of  industrial  and  public 
utility  companies,  including  the  Cana¬ 
dian  &  Foreign  Power  Company, 
Hydro-Electric  Bond  &  Share  Com¬ 
pany,  British  Columbia  Power  Company 
and  Beauharnois  Power  Corporation. 

T 

W.  E.  Dickerson  of  San  Antonio 
Assigned  Additional  Duties 

Walter  E.  Dickerson,  director  of  the 
department  of  industrial  development  of 
the  Central  Power  &  Light  Company, 
San  Antonio,  Tex.,  has  been  appointed 
assistant  to  the  president  of  that  com¬ 
pany.  A  native  of  Cuero,  Tex.,  and  a 
graduate  of  Texas  Agricultural  and 


Mechanical  College  in  1911,  Mr.  Dicker- 
son  affiliated  himself  with  die  .State  Fire 
Insurance  Commission  in  Dallas  in  the 
engineering  department.  From  1912  to 
1925  he  practiced  civil  engineering,  the 
latter  year  marking  the  date  of  his 
connection  with  the  Central  Power  & 
Light  Company. 

In  May,  1925,  he  became  local  man¬ 
ager  at  \Sctoria.  Later,  when  Victoria 
became  a  district,  Mr.  Dickerson  was 
made  district  manager.  This  position  he 
filled  until  January  1.  1928.  At  that 
time  the  department  of  industrial  de¬ 
velopment  was  created  and  Mr.  Dicker- 
.son  took  charge  of  it.  He  will  continue 
to  direct  the  work  of  this  department. 

T 

J.  H.  Fortier  of  Quebec  has  been 
elected  a  director  of  the  Shawinigan 
Water  &  Power  Company  to  fill  the 
vacancy  created  by  the  death  of  Hon. 
J.  L.  Perron.  Mr.  Fortier  is  prominent 
in  the  industrial  and  financial  life  of 
the  province. 


OBITUARY 

Herr  Ino.  Heinrich  Weiss,  a  direc¬ 
tor  of  the  Elin  Electrical  Company  of 
Vienna  and  a  leading  Austrian  author¬ 
ity  on  high-tension  installatioins  and 
their  protection,  died  recently  in  that 
city. 

Oscar  F.  McJunkin,  formerly  gen- 
•eral  inspector  for  the  Ohio  State  I*ul)- 
lic  Utilities  Commission.  Columbus. 
Ohio,  died  at  his  home  in  that  city 
January  14,  following  an  illness  of  over 
a  year.  Mr.  McJunkin  was  employed 
by  the  Ohio  commission  for  30  years. 
He  was  70  years  of  age. 

• 

David  W.  Hennessy,  superintendent 
of  the  Ohio  Power  Company  and  gen¬ 
eral  manager  of  the  Ohio  River  Electric 
Railway  &  Power  Company  of  Pomeroy, 
died  recently  at  his  home  in  Portsmouth. 
Ohio.  Mr.  Hennessy  had  been  con¬ 
nected  with  the  Ohio  River  Electric 
Railway  &  Power  Company  since  1913. 
He  began  work  for  that  organization 
under  the  general  manager  and  in  1919, 
when  a  receiver  was  appointed.  Mr. 
Hennessy  became  manager  under  the 
receivership.  When  the  receivership 
was  lifted,  in  1924,  he  was  made  gen¬ 
eral  manager,  a  position  he  held  at  the 
time  of  his  death. 

• 

Marcus  A.  Curran,  formerly  vice- 
president  and  general  manager  Bryant 
Electric  Company,  Bridgeport,  Conn., 
died  February  4  in  Havana,  Cuba, 
where  he  had  been  spending  a  vacation. 
Mr.  Curran  is  widely  known  ii>  electri¬ 
cal  manufacturing  circles,  having  been 
identified  with  various  phases  of  thi^ 
branch  of  the  industry  for  almost  30 
vears.  He  was  first  employed  by  the 
National  Conduit  &  Cable  Company,  but 
after  a  few  years  engaged  in  the  general 
building .  and  contracting  business  in 
New  York  City.  Mr.  Curran  then  oh 
tained  extensive  experience  with  the 
Western  Electric  Company'  in  the  credit 
department  of  the  Buffalo.  Chicago,  In¬ 
dianapolis,  Milwaukee  and  Minneapolis 
offices  and  as  general  credit  manager 
of  the  company'  with  headquarters  in 
New  York.  Appointments  followed  to 
the  positions  of  manager  of  the  line 
material  department,  on  the  general 
staff,  as  assistant  manager  of  the  Phil¬ 
adelphia  office,  manager  of  the  Omaha 
and  Cincinnati  offices  and  as  general 
staff  manager  of  the  central-station  de¬ 
partment.  Almost  immediately  after  the 
formation  of  the  Graybar  Electric  Com¬ 
pany'  he  was  made  assistant  to  vice- 
president  of  that  organization,  a  position 
he  relinquished  to  become  vice-president 
and  general  manager  of  the  Bryant  Elec¬ 
tric  Company  in  1927,  He  devoted  con¬ 
siderable  attention  to  association  work. 
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Financial  and  Statistical  News 


SUDDEN  renewed  buying  early  this  week  boosted  security 
prices  to  new  high  levels  for  the  movement.  Brokers  attribute 
the  steady  accumulation  to  certain  large  investors  who  have 
been  stepping  into  the  market  either  for  trading  purposes  or  for 
permanent  investment  and  to  panic  among  the  shorts.  Utility  common 
stock  prices  shared  the  advance,  especially  operating  company  stocks. 
The  average  of  fourteen  representative  operating  stocks  is  up  four 
points  from  last  week  to  119. 


participation.  In  addition  to  the  finan¬ 
cial  benefits  which  accrue  to  the  em¬ 
ployees,  the  companies  are  also  benefiting 
from  increased  employee  interest  and 
co-operation.” 

T 

New  Peak  in  New  York 


- Budget  announcements  of  the  utilities  continue  to  indicate  Reports  of  new  records  made  during 

that  the  amount  of  money  to  be  spent  in  1931  for  new  construction  I93O  continue  to  come  in.  The  generat- 

and  improvements  will  be  close  to  the  1930  totals.  Increases  are  ing  station  net  output  of  electrical 

announced  in  many  cases.  energy  of  the  New  York  Edison  System 

of  companies  in  1930  was  6^  per  cent 
^  ^  ^  greater  than  the  output  for  1929,  Mat* 


thew  S.  Sloan,  president  of  the  company, 

British  Current  ^  regular  employees,  has  announced. 

_  .11  ‘  Within  the  past  year.”  Mr.  Reid  said.  The  1930  output  amounted  to  4,983,- 

(jeneration  Up  “ownership  of  preferred  stocks  by  em-  507.819  kw.-hr.,  which  was  304,795,921 

ployees  in  the  National  group  increased  kw.-hr.  greater  than  in  1929.  Also  the 
I  HE  OFFICIAL  RETI^NS  rendered  to  the  fj-Qp,  5I  jq  ^5  cent.  We  are  al-  instantaneous  peak  load.  1,247,800  kw. 

ready  beginning  to  observe  gratifying  at  5  p.m.,  December  23,  was  1.8  per  cent 
mat  1.03.‘>, 000, 000  kw.-hr.  was  generated  results  from  this  increase  in  employee  greater  than  the  peak  in  1929. 
by  authorized  undertakings  in  the 
United  Kingdom  during  November,  as 

coinjiared  with  1,005.000,000  kw.-hr.  in  ▼  T  ▼ 

the  corresponding  month  of  1929,  or 

an  increase  of  nearly  3  per  cent.  Dur-  r\r\r\  k  A  '  O  I 

ing  the  eleven  months  of  1930  up  to  $100,000*000  IP  DUQ^CtS 

the  end  of  November  the  total  amount  '  '  O 


of  current  generated  by  authorized  un¬ 
dertakers  was  9.719,000.000  kw.-hr.,  as 
compared  with  9,245, 000,0(X)  kw.-hr. 
tor  the  corresponding  period  of  1929, 
representing  an  increase  of  over  5 
]ier  cent. 

T 

Employee  Ownership 
in  National  Public  Service 

Six  SUBSIDIARIES  OF  THE  National 
Public  Service  Corporation  now  have 
loo  per  cent  employee  ownership  of 
preferred  stock,  it  is  announced  by 
Harry  Reid,  president.  During  the  past 
year  eight  subsidiary  operating  com¬ 
panies  have  been  offering  their  pre¬ 
ferred  stock  to  employees.  Mr.  Reid 
stated.  In  addition  to  the  six  companies 
with  complete  employee  ownership,  one 
c<  inpany  now  has  98.5  per  cent  of  its 
employees  listed  as  stockholders  and  the 
other  81.5  per  cent.  Of  a  total  of  3,600 
employees,  94  per  cent  are  now  in- 
vt.>tors  in  their  own  companies. 

I'or  the  National  group  as  a  whole, 
iiT'luding  subsidiaries  of  both  National 
Public  Service  Corporation  and  National 
E!-’ctric  Power  Company,  employee  par- 
tiupation  now  stands  at  85  per  cent. 
1  his  figure  covers  fourteen  of  the  larg¬ 
er  operating  companies  in  the  group. 
With  5,936  employee  stockholders  out  of 


Budgets  calling  for  the  expendi-  Los  Angeles  Gas  &  Electric  Corpora- 
ture  of  more  than  $100,000,000  have  tion  has  adopted  a  budget  of  approxi- 
been  announced  witliin  the  last  two  mately  $4.0(K),000  for  additions  and  bet- 
weeks.  The  majority  of  these  exceed  terments  to  its  gas  and  electric  systems 
corresponding  totals  for  1930.  during  1931,  according  to  Addison  B. 

Midland  United  Company,  for  e.x-  Day,  president  and  general  manager, 
ample,  will  spend  $22.0()0,000,  accord-  4'he  greater  part  of  the  budget  will  be 
ing  to  an  announcement  made  by  expended  for  additional  gas  and  electric 
Samuel  Insull,  Jr.,  recently.  Approxi-  distribution  facilities  to  meet  increased 
mately  $3,000,0()0  will  be  spent  in  com-  demands  for  service.  The  balance  will 
pletion  of  the  electric  generating  station  be  spent  for  miscellaneous  additions  and 
of  the  Northern  Indiana  Public  Service  improvements. 

Company  at  Michigan  City  and  ap-  It  is  estimated  that  expenditures  ag- 
proximately  $1,000,000  for  new  pas-  g^egating  $15,000,000  will  be  re(|uired 
senger  cars  for  the  Indiana  Railroad  by  North  American  Light  &  I’ower 
system,  which  will  enable  the  company  Company  for  new  construction,,  exten- 
to  render  improved  service  on  the  inter-  sions  and  improvements  during  1931  and 
urban  railways  in  central  and  southern  the  board  of  directors  will  shortly  be 
Indiana.  Important  additions  will  be  requested  to  authorize  a  construction 
made  to  the  electric  transmission  sys-  budget  of  this  amount.  This  figure  is 
terns  of  Midland  electric  light  and  power  less  than  that  of  the  1930  budget  pri- 
subsidiaries,  and  betterments  will  be  marily  because  of  the  lessened  require- 
made  to  electric  and  gas  facilities  ments  on  large  developmental  projects 
wherever  necessary.  -  upon  which  the  major  portion  of  the 

National  Electric  Power  Company  construction  work  has  been  completed 
will  spend  an  estimated  total  of  $24,-  or  is  nearing  completion.  The  larger 
445.000,  as  already  announced.  This  portion  of  the  contemplated  expendi- 
total  will  be  divided  up  in  the  follow-  tures  for  1931  will  lie  made  to  extend 
ing  way:  and  improve  the  electric,  gas,  railroad 

South  Middle  New 

Atlantic  .Atlantic  Kneland 

States  States  States  Total 

Projects  sUrted  during  1930 .  $2,067,930  $1,168,073  $2,457,897  $5,693,900 

Projects  to  be  authorized  in  1 93 1 .  3,876,155  8,313,911  6,561,370  18,751,436 

Total  estimated  1931 .  $5,944,085  $9,481,984  $9,019,267  $24,445,336 
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and  miscellaneous  properties  to  keep 
I)ace  with  the  natural  growth  of  demand 
for  service  and  more  adecjuately  to  pro¬ 
vide  and  safeguard  the  quality  of  service. 

Other  budgets  recently  announced  in¬ 
clude:  San  Joaciuin  Light  &  Power  Cor¬ 
poration,  $13,234,(HK) ;  Connecticut  Light 
&•  Power  Company.  $4,614.0(K);  Georgia 
Power  Company.  $21.(MK).(KK).  and  Ala¬ 
bama  Power  Company.  $10,000,000. 

▼ 

Canada’s  Energy  Production 
at  1929  Level 

Kn'Krcy  output  of  central  electric  sta¬ 
tions  in  Canada  in  December  was 
slightly  greater  than  a  year  ago,  it  ap¬ 
pears  from  a  report  by  the  Dominion 
Bureau  of  Statistics.  Figures  for  1928 
were  exceeded  by  7  per  cent.  From 
•August  to  .November,  inclusive,  the 
monthly  output  in  1930  was  less  than  in 
392*1;  December  marks  a  change. 

Canada's  more  favorable  showing, 
compared  with  the  United  States,  is 
due  largely  to  gains  in  the  Maritime 
Provinces,  where  the  output  in  1930 
was  more  than  twice  as  great  as  in 
1929.  In  Quebec  the  output  during 

Canadian  Output 

(TlKnuaiuls  of  Kw.-Hr. ) 

1!*30  1939  192S 

October  _ 1,r,Bl,fi27  1,. '>94, 28.1  1,460,448 

.Vovt-mber  ..1,499,419  1,601,726  1,441. .'>20 

Dt-o  niber  .  .  1 4 1 ,9 1  8  I, :!:!2  1,440.929 

autumn  was  less  than  a  year  ago, 
though  in  December  slightly  greater, 
and  in  Ontario  the  final  month  of  1930 
was  down  nearly  7  per  cent,  which, 
however,  is  better  than  the  Xovemher 
figure.  Nearly  half  of  the  Dominion’s 
total  production  is  in  the  one  province 
of  Quebec;  about  a  third  is  produced 
in  Ontario. 


T 

Recent  Listings 

The  Baltimore  .Stock  Exchange  has 
authorized  the  listing  of  two-year  6  per 
cent  convertible  secured  gold  notes  of 
the  East  Coast  Utilities  Company, 
.imoimting  to  $*HK),0()0. 

The  governing  committee  of  the  Chi¬ 
cago  Stock  Elxchange  has  confirmed  the 
Ii>ting  of  secured  gold  debentures,  5  per 
cent  series,  of  the  National  Public  Serv¬ 
ice  Corporation  to  the  amount  of  $20,- 
OOO.IKX). 

The  New  A'ork  .Stock  Exchange  has 
authorized  the  listing  of  4.794  additional 
shares  of  common  st(x'k  (par  $!.'>  per 
share)  of  the  Federal  Light  &  Traction 
Com|)any,  on  official  notice  of  issuance 
as  a  stcx'k  dividend,  making  the  total 
anunint  applied  for  484.777  shares.  The 
New  York  Exchange  has  also  author¬ 


ized  the  listing  of  1(36,760  additional 
shares  of  common  stock  (no  par  value) 
of  the  United  Gas  Improvement  Com¬ 
pany  on  official  notice  of  issuance  for 
securities  of  other  companies,  making 
the  total  amount  applied  for  including 
this  issue  23.314,577  shares  of  common 
stock. 

T 

NEWS  BRIEFS 

An  issue  of  ten  thousand  shares  of 
preferied  stock  of  the  Nebraska  Power 
Company  was  sold  within  a  day  hy^the 
employees  of  the  company.  The  stock, 
which  pays  6  per  cent,  .sold  for  $101. 
The  money  derived  from  its  sale  is  for 
improvements  and  additions  and  for  the 


building  of  transmission  lines  to  bring 
greater  and  better  service  to  the  rural 
communities. 

• 

.Stockholders  of  the  American  Gas  & 
Electric  Company  will  vote  February 
17  on  increasing  the  authorized  com¬ 
mon  shares  to  8,()0(),00()  from  4,000,000, 
all  no  par. 

• 

A  proposal  to  increase  the  authorized 
no-par  common  stock  of  the  Public 
Service  Company  of  Northern  IIIinoi> 
will  be  voted  upon  h'ebruary  24  by  the 
stockholders.  The  increase  of  from 
500,000  shares  to  7(X),00()  shares  is  being 
made  in  order  to  provide  for  future 
financing  for  extensions  and  improve 
ments.  No  immediate  use  of  any  of  the 
additional  stock  is  contemplated. 


T  T  T 


Chicago  System  Shows  Gain 
Despite  Depression 


IMPORTANT  facts  in  the  19.10  an¬ 
nual  report  of  the  Commonwealth 
ICdison  Company  of  Chicago  are: 

Gross  operating  revenue  for  the  fiscal 
year  ended  December  31,  1930,  was 
$84.(K)4,438,  as  compared  to  a  gross 
operating  revenue  of  $83,486,744  for 
192*1,  an  increase  of  0.6  ]x*r  cent. 

Net  operating  revenue  was  $32,647,- 
724  for  1930.  as  compared  to  a  net 
operating  revenue  of  $31,805,6*10  for 
1*12*1,  an  advance  of  2.6  per  cent. 

h'arnings  per  share  on  fully  paid 
capital  stock  amounted  to  $11.51  for 
1*130,  as  compared  to  $12.05  for  1929. 
The  164th  con.secutive  (piarterly  divi¬ 
dend  was  jiaid,  the  current  rate  being 
$8  per  share  per  annum. 


Commonwealth  Edison  output  and 
revenue  since  1926 


Total  electric  output  of  power  pro¬ 
duced  and  purchased  for  use  of  cus¬ 
tomers  was  4.191.2*16.000  kw.-hr.  for 


1*1.30.  as  compared  to  4.276,181.000  kw.- 
hi.  in  1*12*1,  a  decline  of  almost  2  per 
cent. 

The  authorized  capital  .stock  at  the 
end  of  1*1.30  was  $200,000,000,  against 
$150,000,000  a  year  previous.  Capit.il 
operations  during  the  year  included  the 
issue  of  new  stex'k  of  a  par  value  of 
$14.251 .0(X),  authorized  October  13.  and 
the  issue  and  sale  of  $12,000,000  of 
4\  per  cent  first  mortgage  gold  boinL, 
series  E.  Expenditures  for  e.xtensioii' 
and  improvements  amounted  to  the  sum 
of  $20,498,441. 

It  is  significant  that  increased  effi¬ 
ciency  in  generation  of  current  effected 
in  19.30  represents  a  saving  of  250.0(til 
tons  of  coal  a  year. 

The  average  use  per  residential  cus¬ 
tomer  was  695  kw.-hr.  in  1930,  as  com¬ 
pared  to  629  kw.-hr.  in  1*129.  Tlie 
maximum  load  carried  at  anv  one  time 
was  *169,800  kw.  for  1929  (Novem¬ 
ber  26),  as  compared  to  1,000.200  ku. 
for  1*129  (December  18). 

Total  generating  and  storage  battery 
capacity,  including  allotments  of  capacity 
definitely  assigned  to  the  company  m 
interconnected  generating  stations.  i' 
1,322.000  kw.  on  December  31,  1*1.30. 
as  compared  to  1.292,000  kw. 
December  .31.  1929. 
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Industrial  Activity 

Arise  of  l  per  cent  from  tlie  De¬ 
cember  level  is  indicated  by  January 
returns  received  in  the  Elkctrical 
W'ori.d’s  monthly  survey  of  industrial 
activity  based  on  energy  consumption  in 
nianufacturing  establishments.  This 
improvement  from  the  low  point  reached 
ill  the  preceding  month,  advancing  the 
index  from  99.1  to  100.1,  constitutes  a 
partial  recovery  toward  the  November 
level  (inde.x  105.4)  and  brings  it  within 
Z  per  cent  of  the  October  figure.  But 
it  shows  that  factory  operation  continues 
about  18  per  cent  lower  than  a  year  ago. 

important  gains  are  noted,  however, 
in  the  focxl  industry,  which  underwent 
a  decided  decline  in  December  and  now 
shows  a  recovery,  bringing  it  close  to 
the  November  level;  in  fact,  taking  into 
account  the  usual  winter  sag.  the  indus- 


Rises  I  per  Cent 

try  was  relatively  more  active  in  Jan¬ 
uary  than  in  November. 

The  26.3  per  cent  increase  in  rubber 
brings  that  industry  well  above  the  level 
of  each  of  the  last  seven  months  of  1930 
e.xcept  August  and  September.  The. 
normal  seasonal  rise  was  much  ex¬ 
ceeded,  but  the  industry  failed  by  a  wide 
margin  to  approach  the  operations  of 
January.  1930,  which  seem  to  have  l)een 
but  slightly  affected  by  the  decline  that 
had  already  made  itself  felt  in  other 
lines.  The  upward  movement  was  much 
greater  than  in  the  closely  related  auto¬ 
mobile  industry,  which  climbed  1.9  per 
cent  from  December,  and  also  continues 
below  1930  operations. 

Upward  movements  are  indicated  also 
in  lumber,  shipbuilding,  leather  and 
chemicals,  while  decreases  appear  in  the 


metals  group,  in  pulp  and  paper,  in 
stone,  clay  and  glass  (  1.3  per  cent »  and 
in  textiles  (3.8  per  cent).  The  last- 
named  began  a  recovery  in  November, 
and  the  index  for  January  is  higher 
than  in  any  of  the  summer  and  fall 
months  from  July  to  October  inclusive. 

Current  Manufacturing  Compared 
with  Other  Periods 

(Per  Cent  Chanire) 

Jan.,  1931  Jan.,  1931 
and  and 

Dec.,  1930  Jan.,  (•*30 

Industrial  Group 

All  industry .  -f-I.O  — 17.7 

Chemical  products  (includ- 

ine  oil  refining) .  4-2.6  4-0.1 

F(K)d  products .  4-12.2  ■ — 1*1.0 

Iron  and  steel .  — 4.4  — 26.4 

Metal  work! nK .  — 5.0  — 26.6 

Leather  products .  4-6.8  — 20.4 

Forest  prixlucts .  4-15.0  — TS 

Paper  and  pulp .  — 11.5  — 17.8 

Rubber  products .  4-26.3  — 28.8 

ShipbuildinK .  4-40.2  4-11.6 

Stone,  clay  and  Rlass .  — 1.3  — 20.  I 

Textiles .  — TS  — 23.1 

Automobiles  (includini!  part.s 

and  accessories) .  4-1.9  — 26.9 
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GENERAL  MANUFACTURING  ACTIVITY  IN  THE  UNITED  STATES 


Business  News  and  Markets 


Swope  Urses  Stabilizins 
of  Employment 

A  MEANS  TO  INSURE  the  Stabilization  of 
employment  is  one  of  the  world’s  great¬ 
est  needs,  Gerard  Swope,  president  of 
the  General  Electric  Company,  said  in 
an  address  January  26  to  members  of 
the  Los  Angeles,  Calif.,  Electric  Club; 

“One  of  the  real  problems  confront¬ 
ing  society  and  industry  is  the  stabiliza¬ 
tion  of  employment,”  Mr.  Swope  said. 
“It  is  not  enough  to  alleviate  unemploy¬ 
ment  when  it  comes.  Something  must 
be  done  to  prevent  it.  It  is  not  the 
problem  of  industry  alone.  It  is  a 
problem  of  society  as  a-  whole,  and  of 
industry. 

“From  industry’s  standpoint  it  is 
necessary  for  the  reason,  if  for  no  other, 
that  the  workman  may  have  the  peace 
of  mind  necessary  for  him  to  do  good 
work  and  get  enjoyment  out  of  it.  This 
peace  of  mind  as  well  as  his  other  assets 
are  necessary  to  society. 

“Never  in  my  experience  has  there 
been  a  time  of  unemployment  when 
there  existed  as  there  does  now  so 
aroused  a  public  sentiment  not  only  to 
alleviate  the  misfortunes  of  unemploy¬ 
ment,  but  to  get  something  done  that 
shall  prevent  its  recurrence. 

“What  a  tremendous  contribution 
America  would  make  to  the  world  if  it 
could  lead  the  way  to  the  solution  of  this 
problem. 

“To  make  this  world  an  easier  and 
pleasanter  place  in  which  to  livl?,”  Mr. 
Swope  added,  “is  one  of  the  things  that 
the  electrical  industry  is  trying  to  do.” 
He  spoke  of’  the  elimination  of  much  of 
the  drudgery  from  woman’s  life  through 
the  use  of  electric  appliances,  the  im¬ 
provement  of  safety  of  flying  by  use 
of  the  radio  beacon  and  other  contribu¬ 
tions  of  electricity  to  the  varied  activi¬ 
ties  of  life  today. 

T 

Anaconda  Makins  Cable 
for  Osage  River  Project 

Anaqonda  Wire  &  Cable  Company 
is  working  on  a  contract  for  3.250,000 
lb.  of  19-strand,  250.000-circ.mil,  con¬ 
centric-lay,  hard-drawn  copper  cable  for 
the  Union  Electric  Light  &  Power 
Company  in  connection  with  its  hydro¬ 
electric  power  development  now  under 
way  on  the  Osage  River.  This  amounts 
to  about  800  miles  of  cable  to  be  made 
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up  in  accordance  with  A.S.T.M.  speci¬ 
fications  Bl-27  and  B8-27. 

Anaconda  is  also  providing  600  seam¬ 
less  cable  connectors  for  this  cable  and 
is  furnishing  si.x  draw  benches  for  the 
installation. 

T 

Employment  Bureau  lor 
Engineers  and  Executives 

An  employment  bureau,  operated 
without  charge,  to  serve  as  a  clearing 
house  for  men  particularly  of  the  white- 
collar  class,  has  recently  been  established 
by  the  American  Trade  Association 
Executives.  The  National  Engineering 
Societies  have  had  a  similar  organiza¬ 
tion  for  some  years.  Those  in  need 
of  executives  are  advised  to  communi¬ 
cate  with  the  American  Trade  Asso¬ 
ciation  Executives  at  45  East  Seven¬ 
teenth  Street,  New  York,  and  those 
requiring  professional  engineers  or 
technicians  should  address  Walter  V. 
Brown.  Engineering  Societies  Building, 
31  West  39th  Street,  New  York. 


Raises  Budget 
to  Maintain  Employment 

By  R.  H.  BALLARD 

President  Southern  California 
Edison  Companu 

WE  ADDED  an  item  of 
$8,0(K),00()  to  our  normal 
construction  budget  of  $20,000,000 
for  1931  to  assure  uninterrupted 
work  for  our  5,100  employees. 
Work  is  being  started  on  many 
jo4)s  that  might  have  been  deferred 
for  a  year  or  two.  This  not  only 
gives  employment  to  other  people, 
Init  enables  us  to  take  advantage 
of  present  low  prices  for  materials. 
Far-sighted  men  generally  are  be¬ 
ginning  to  understand  this  phi¬ 
losophy,  with  the  result  that  we 
will  see  considerable  new  construc¬ 
tion  of  all  sorts  get  under  way  this 
spring.  Thinking  people  do  not 
want  a  too  rapid  resumption  of 
business  with  the  unpleasant  by¬ 
products  of  every  boom.  However, 
a  steady  improvement,  such  as  now 
seems  to  be  under  way,  will  be  most 
welcome  to  all. 


Heating  Appliance  Section 
Appoints  Director 

At  a  meeting  of  the  heating  appliance 
section,  N.E.M.A.,  held  in  New  Ycirk 
January  21,  A.  D.  Byler,  Edison  C'un- 
eral  Electric  Appliance  Company,  was 
elected  chairman;  H.  J.  Mauger,  Edi¬ 
son  General  Electric  Appliance  Com¬ 
pany,  vice-chairman,  and  J.  S,  Kennedy. 
Landers,  Frary  &  Clark,  treasurer. 

In  order  to  promote  the  interest-,  of 
heating  device  manufacturers,  Leon  H. 
Curtice,  formerly  managing  director  of 
the  National  Gas  Appliance  Manufac¬ 
turers’  Association,  was  appointed  di¬ 
rector  of  sectional  activities,  to  which 
position  he  has  also  been  appointed  for 
the  electric  range  and  electric  water 
heating  sections  of  the  association.  lie 
will  devote  his  entire  time  to  trade  ex¬ 
tension  work  for  these  sections. 

Adequate  wiring  of  homes  was  one 
subject  discussed  at  the  section  meetinj;. 
The  chairman  was  authorized  to  .ap¬ 
point  a  committee  to  co-operate  with 
other  branches  of  the  industry  to  pro¬ 
mote  the  idea  of  adequate  wiring,  .suffi¬ 
cient  number  of  outlets,  convenient 
location  of  outlets  and  proper  distrilm- 
tion  of  outlets  on  different  brancli 
circuits. 

▼ 

C.l.T.  Net  Profits 
Down  8  per  Cent 

With  the  single  exception  of  the 
banner  year  1929,  gross  Inisiness  and 
earnings  of  Commercial  Investment 
d'rust  Corporation  for  the  twelve  months 
ended  December  31,  1930,  were  the 
largest  in  its  history.  Net  volume  of 
bills  and  accounts  purchased  during  the 
vear  totaled  $329,044,170,  compared  with 
$489,544,018  in  1929  and  $282,163,896 
in  1928.  Consolidated  net  profits  avail¬ 
able  for  dividends  amounted  to  $8,- 
318,793,  compared  with  $9,132,610  for 
the  year  1929  and  $5,278,262  for  1928. 
President  Henry  Ittleson’s  report  given 
to  stockholders  says: 

“The  experience  of  1930  confirm^  our 
faith  in  the  fundamental  soundness  ;ind 
;afety  of  installment  paper.  While  re¬ 
possessions  and  charge-ofif  items  arising 
out  of  instalhpent  paper  acquired  b\  us 
have  been  somewhat  greater  than  u-nal 
in  proportion  to  volume  of  business, 
they  have  not  been  disturbing  at  any 
time.  Repossessed  automobiles  in  our 
possession  at  December  31. 
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amounted  to  $231,417  at  realizable 
values,  and  other  repossessed  products 
are  negligible  in  amount.” 

T 

Allis-Chalmers  Bookings 
Down  14  per  Cent 

rHE  PRELIMINARY  REPORT  of  the  AlHs- 
C  lialmers  Manufacturing  Company  for 
the  year  1930  shows  a  net  profit  of 
^-3.604, 609,  equivalent  to  $2.86  per  share 
on  the  1.258,400  shares  of  no-par  com¬ 
mon  stock  outstanding.  This  compares 
with  $4,330,888  for  the  year  1929  or 
$3.44  on  similar  per  share  basis,  a  de¬ 
crease  of  less  than  17  per  cent.  In  1928 
the  net  profit  \yas  $2,933,909. 

Bookings  for  the  year  amounted  to 
$41,606,196,  contrasted  with  $48,493,817 
in  1929,  a  decrease  of  about  14  per  cent. 
Cnfilled  orders  December  31,  1930. 
after  annual  revision,  recorded  a  slight 
gain,  aggregating  $13,002,923.  as  against 
$12,872,676  at  the  close  of  1929. 

T 

TRADE  BRIEFS 

Link-Belt  Company,  Inc.,  for  the 
year  ended  December  31,  reports  net 
profits  of  $2,310,332,  equal,  after  pre¬ 
ferred  dividends,  to  $2.89  a  share  on  the 
common  stock,  compared  with  $3,484,686. 
or  $4.54,  in  1929. 

• 

Net  profits  of  Altorfer  Brothers  Com- 
I'c.ny  were  $459,938  in  1930.  compared 
with  $454,176  in  1929,  as  shown  by  the 
annual  statement.  This  equals  $15.47 
per  share  on  150,282  no-par  value 
ccanmon  after  preference  dividends. 

• 

General  Cable  Corporation  announces 
the  appointment  of  Robert  S.  Hopkins 
r.''  manager  of  the  metropolitan  district 
sales  office. 

Gieneral  Refractories  Company  an- 
ncunces  the  appointment  of  the  West 
Allis  Fuel  &  Supply  Company  of  West 
.Mils,  Wis.,  as  distributor  of  the  com- 
p.'iiy’s  products. 

Morison  Electrical  Supply  Company 
reports  for  five  months  ended  December 
31  net  earnings  equal  to  84  cents  a 
share  on  the  ■common  stock  outstanding. 
The  balance  sheet  shows  current  assets 
of  $1,223,034,  against  current  liabilities 
of  $442,380. 

’et  shipments  of  Cutler-Hammer, 
Inc.,  for  1930  totaled  $9,342,000,  as  corn- 
paved  with  $12,370,000  for  the  previous 
ye.i’-  and  $9,340,000  during  1928.  Fourth 
f|u.  rter  shipments  amounted  to  $1,936.- 
^7'-  against  $2,198,116  in  the  preceding 
ijuarter  and  $3,171,653  in  the  like  1929 
quarter. 


HOW  do  variations  in  electrical 
energy  consumption  compare  with 
other  gages  of  industrial  activity?  The 
answer  concerns  manufacturing  indus¬ 
try  in  general,  not  merely  central- 
station  operation,  for  kilowatt-hour  sta¬ 
tistics  can  be  given  immediately  at  the 
end  of  each  month  and  are  currently 
collected  for  many  individual  mills  and 
factories. 

Qualitatively  it  is  an  accepted  fact 
that  energy  sales  and  production  move 
up  and  down  together ;  (juantitatively 
some  lines  lend  themselves  better  than 
others  to  comparative  examination.  The 
automotive  industrv  is  in  the  former 


class.  It  is  well  defined,  highly  elec¬ 
trified  and  has  several  series  of  data  by 
which  its  activities  can  be  measured. 
Four  such  series  are  here  charted. 

The  agreement  between  the  curves  for 
electrical  energy  consumption,  for  em¬ 
ployment  and  total  payrolls  is  seen  to 
be  particularly  close ;  there  is  also  a 
general  agreement  between  these  and  the 
number  of  cars  produced,  but  it  is  evi¬ 
dent  that  the  variation  in  monthly  out¬ 
put  of  cars  gives  an  exaggerated  picture 
of  the  seasonal  fluctuation  in  factory 
operation. 

Thus  the  early  winter  minimum  in 
cars  is  not  reflected  to  nearly  as  great 


a  degree  in  employment,  wages  and 
energy  consumption.  The  automotive 
industry  has  found  means  for  smoothing 
its  operating  cycle,  presumably  by  con¬ 
centrating  on  the  production  of  parts, 
including  those  for  export  and  foreign 
assembly,  during  the  off  season  in  car 
shipments. 

In  1929,  for  example,  the  car  output 
in  the  lowest  month  was  only  25  per 
cent  of  that  in  the  highest,  but  the  en¬ 
ergy  use  was  45  per  cent,  payroll  48 
per  cent  and  employment  as  measured 
by  number  of  employees  60  per  cent. 
It  may  be  assumed  that  some  of  the 
latter  were  on  part  time.  The  two  fig¬ 


ures  that  are  closest  together  are  en¬ 
ergy  and  payrolls,  both  sensitive  indi¬ 
cators  of  njan-hours  of  employment. 

The  data  used  here  are :  ( 1 )  Number 
of  cars  produced,  as  given  by  the  Na¬ 
tional  Automobile  Chamber  of  Com¬ 
merce;  (2)  Bureau  of  Labor  Statistics 
indices  of  employment  and  payrolls; 
(3)  Electrical  World  index  of  indus¬ 
trial  activity  based  on  reports  of  elec¬ 
trical  energy  consumed  in  plants  manu¬ 
facturing  cars  and  accessories.  For 
present  purposes  the  usual  adjustment 
for  difference  in  length  of  month  has 
been  omitted,  because  production  figures 
are  also  affected  bv  this  difference. 


Measures  of  activity  and  output  in  the 
automotive  industry 
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Market  Conditions 


Business  on  the  Pacific  Coast  continues  to  improve  very 
satisfactorily,  with  construction  active  and  orders  for  equip¬ 
ment  and  accessories  holding:  up  well.  New  or  additional 
lighting  ecjuipment  is  being  ordered  by  several  municipalities. 


$4()'J,0(Ji).  Bureau  of  Reclamation,  Denver, 
Colo.,  will  receive  bids  until  February  25 
for  a  recarbonization  plant,  agitator  units, 
clarifier  units,  etc.  (Specification  505-D). 
Denver,  Colo.,  plans  liangar  at  municiiKil 
airport  to  cost  $75,000. 


❖ 

NEW  ENGLAND 


- De.ma.xd  for  primary  and  auxiliary  electrical  equipment 

from  government  sources  is  prominent  in  Ivastern  business  this 
week.  New  Fhigland  reports  considerable  activity  in  small  orders. 

▼  T  T 


PACIFIC  COAST 

— Wholesalers  report  fair  business 
zeith  an  increase  in  unfilled  orders 
that  is  encouraging,  coupled  zvith 
S(nne  big  azvards  recently  made  and 
considerable  construction  noze  be¬ 
ing  figured. 

— Municipal  and  power  company 
and  goz’crnnient  business  is  espe¬ 
cially  brisk. 

Major  construction  projects  now  un- 
<ler  consideration  include  the  $X.(KH).0()0 
Long  Beach  station  of  135,(KM)  hp. 
capacity,  with  the  expectation  of  sev¬ 
eral  more  similar  units  in  the  next  few 
years;  the  7(),0()0-hp.  Herndon  steam 
station  of  the  Pacific  Cas  &  Electric 
(Oinpany,  in  the  Fresno  district:  a 
$2,fK)0,00()  tire  factory  for  the  Oakland 
East  Bay  district,  and  the  Chrysler 
plant,  both  of  which  arc  held  pending 
the  end  of  the  automotive  depression ; 
$2.50().()0()  worth  of  post  offices  for  in¬ 
terior  cities,  planned  by  the  government 
for  northern  California;  a  $.500,000 
theater  for  Alameda;  a  $70,(MM)  power 
plant  increase  for  a  lumber  plant  in 
Oregon,  doubling  its  present  cajiacity; 
a  lime  plant  for  Auburn;  the  $2.(MM).000 
Portland  post  office  and  a  new  sky¬ 
scraper  hotel  for  Portland,  both  refiect- 
ing  the  fact  that  Portland  showed  the 
smallest  percentage  of  increase  of  1930 
<tver  lOJO  business  of  all  the  larger 
coast  cities,  and  a  $700.(K)0  warehouse 
for  Los  Angeles. 

'I'he  tu.'irket  shows  such  special  trends 
as  maintenance  and  renewal  business 
for  various  jiacking  and  canning  plants, 
also  for  summer  resorts,  .some  of  which, 
such  as  Arrowhead  .Springs,  in  .southern 
California,  are  planning  extensive  ex¬ 
pansion.  Many  street-lighting  jobs  are 
reported,  such  as  $15.(KK)  for  Fmreka 
ami  a  $20,000  award  for  Los  .Angeles, 
and  there  is  much  building  activity  in 
the  interior  cities,  such  as  a  $250.0(X) 
hospital  for  Colusa,  a  $500,000  theater 
for  Sacramento,  and  the  like.  The  out¬ 
standing  award  for  the  past  week  covers 
$2S.(MK)  for  the  San  Francisco  Hospital, 
including  wiring  and  fixture  installa¬ 


tions.  radio  paging  and  call  system. 
Considerable  Hawaiian  Island  business 
is  reported  for  power  machinery,  and 
wiring  materials  at  the  Schofield  Bar¬ 
racks  job,  of  which  the  latest  unit, 
covering  an  $8().(KX)  appropriation  for 
new  quarters,  is  encouraging. 

Bidding  $737,155,  a  .sum  $175,806  less 
than  the  only  other  bidder,  the  Alumi¬ 
num  Company  of  America  for  the  sec¬ 
ond  time  on  February  5  submitted  the 
lower  offer  to  the  Seattle  Board  of 
Public  Works  for  furnishing  736  miles 
of  transmission  conductor  for  the  pro¬ 
jected  line  between  the  .South  substation 
in  Seattle  to  the  Diablo  hydro-electric 
development.  'I'he  other  bid  was  sub¬ 
mitted  by  the  Anaconda  Wire  &  Cable 
Company.  I^arly  action  looking  toward 
the  award  of  the  contract  is  expected  to 
be  taken  by  the  board.  In  connection 
with  this  imi)rovement,  bids  will  be 
called  shortly  by  the  hoard  for  fabri¬ 
cating  and  erecting  steel  towers  to  carry 
the  line,  estimated  to  cost  $500,000. 
-Motor  and  ajjparatus  sales  last  week 
reached  rock  bottom,  the  only  move¬ 
ment  reported  including  fifteen  small 
motors,  from  10  hp.  down,  to  dealers, 
a  few  to  eastern  Washingtoh  orchards 
and  irrigation  projects  and  fifteen  ma¬ 
chines  from  25  hp.  down  t(*  a  mill 
which  is  being  converted  from  steam 
to  electric  drive.  Reported  specifica¬ 
tions  are  being  written  for  motors  and 
control  for  a  150-ton  sulphite  pulp  mill 
to  he  built  by  the  Weyerhaeuser  inter- 
e.sts  at  Longview  at  an  estimated  cost 
of  $3,500,000  and  bids  will  he  taken 
within  the  next  60  days. 

UONSTKl't'  Tiox  1*K0.IF:('TS 

Southern  Sierras  Power  Company,  River¬ 
side,  Calif.,  plans  p<»vver  substation  at  Las 
W'gas,  Nev..  for  Hoover  Dam  i)roject,  to 
cost  $250,000.  Edison  Electric  .\j)pliance 
Company,  Ontario,  Calif.,  will  proceed  with 
])lant  addition  to  cost  over  $200,000. 
.Auburn  Chemical  Lime  Company,  Auburn, 
Calif.,  plans  plant  to  cost  over  $85,000. 
.Alameda,  Calif.,  contemplates  ornamental 
lighting  system  with  underground  conduits, 
to  cost  $8X01M).  Willamette  \'alley  Lumber 
Company,  Dallas,  Ore.,  plans  addition  to 
electric  power  plant  to  cost  $75,000.  Crown 
Willamette  PajK-r  Company,  Camas,  Wash., 
contemplates  addition  to  mill  to  cost  over 


— Little  change  is  reported  in 
steady  buying  of  small  lot  orders 
reported  recently,  except  that  more 
actiz'ity  is  noted  for  fractional-sice 
motors  and  machine  tool  makers  are 
more  actiz'e. 

Recently  orders  for  motors  noted  by 
one  prominent  manufacturer  included 
a  lot  of  1(K)  and  another  for  130;  in 
addition  appliance  equipment  manu¬ 
facturers  are  more  active  in  this  district. 
Recently  an  order  for  fractional-horse¬ 
power  motors  was  received,  which  is 
nu)rc  encouraging  than  the  trend  ff>r 
the  past  month. 

.Activity  in  motors  for  pumping  is 
noted.  Change  in  one  city’s  plans  indi¬ 
cate  the  purchase  soon  of  extensive 
electrical  pumping  apparatus.  Heavy 
e(|uij)ment  interest  is  limited  t<*  a  few 
orders  pending.  .Scheduled  materials 
are  confined  to  wiring  contracts  for  a 
number  of  large  alteration  projects  .and 
intercommunication  re(|uirements. 
ro.NSTKl  TTION  PKOJKCTS 

Bureau  of  Supplies  and  Accounts,  Navy 
Department,  Washington,  D.  C.,  will  receive 
bids  until  February  24  for  one  electric 
generator  for  Portsmouth,  N.  H.,  navy 
yard  (Schedule  5067).  Board  of  trustees, 
Boston  City  Hospital,  Bo.ston,  Mass.,  plans 
expansion  and  improvement  program  at 
institution  to  cost  $813,(H)(),  including  new 
electrical  distributing  center,  installation  of 
refrigerating  ecpiipment  and  system,  etc. 

❖ 

MIDDLE  WEST 

— CiENERAi.  lU'.siNESS  ill  the  Middle 
Jl'est  section  continues  to  shozv  ini- 
proz'cment.  The  Z’olunte  of  business 
is  gradually  increasing  and  the  pros¬ 
pects  for  a  better  business  mouth 
in  Tebruary  seem  a  little  more 
promising.  Recent  reports  appar¬ 
ently  indicate  that  the  preceding 
month  zvas  somezchat  better  than 
indicated  at  its  close. 

— Industrial  activity,  zehile  still 
quite  spotty,  is  improz'iug  and  a 
better  feeling  tozeard  future  business 
exists. 

The  major  activities  continue  to  show 
improvement,  with  increases  in  pnxluc- 
tion  declared  or  anticipated  in  the  site! 
and  automotive  industries.  Railway 
e(|uipment  purchasing  is  being  resinned 
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and  a  considerable  amount  of  mainte¬ 
nance  purchasing  is  going  on.  W’hile 
the  January  production  of  electricity 
declined  perceptibly,  due  to  weather  con¬ 
ditions.  no  changes  in  operating  sched- 
ule^  are  anticipated  at  the  present  time. 
Some  of  the  interesting  items  placed  this 
week  include  an  order  for  Western  red 
cedar  poles  to  cost  approximately  $125.- 
0(MI.  one  3,333-amp.,  625-volt  nominal 
rated  rectifier  unit,  three  2,0(K)-kva.  oil- 
insulated.  self-cooled,  single-phase.  60- 
cycle,  12,000-volt  transformers,  one 
3(K)-kw.,  two-unit  motor-generator  set 
and  one  57-cell  operating  bus  battery. 

COXSTRUCTION  PROJECTS 

N’nrthern  States  Power  Company,  Eau 
Claire,  Wis.,  plans  ornamental  lighting  sys¬ 
tem  at  Chippewa  Falls,  Wis.  Richland 
Center,  Wis.,  will  soon  take  bids  for  an 
ornamental  lighting  system.  Northern  .-Kir- 
craft  Corporation,  Bay  City.  Mich.,  plans 
airport  near  Mount  Morris,  Mich.,  to  cost 
close  to  $85,(KK).  Hubbard  Lake  Resort 
Association,  Hubbard  Lake,  Mich.,  con- 
tenifdates  transmission  lines  and  distributing 
system  for  rural  service  for  distance  of 
6()  miles.  Baraga  County  Light  &  Power 
Company,  Baraga.  Mich.,  will  proceed  with 
power  dam  on  Sturgeon  River  for  hydro¬ 
electric  power  project  to  cost  over  $35(),(X)0. 
.Midland  United  Company.  Chicago,  Ill., 
has  approved  fund  of  $22,0()<),0(M)  for  expan¬ 
sion  and  improvements  in  power  plants  and 
systems  in  Indiana  during  19.11.  John 
Carroll  L’niversity,  Cleveland,  Ohio,  will 
soon  take  bids  for  power  plant  and  other 
buildings  to  cost  close  to  $2,000,(KK).  Cen¬ 
tral  Iowa  Power  Company,  l)es  Moines. 
Iowa,  plans  extensions  in  transmission  lines 
in  Dallas  County. 

❖ 

SOUTHEAST 

-Bt’SIXE.SS  IX  TIII.S  SECTIOX  hisf 
li'cck  li'os  slower  than  for  sei'cral 
'a'i'cks  past  and  cren  the  voUnne  of 
supply  orders  was  off ,  such  orders 
as  reeeived  being  a  scattering  of 
small  purchases  for  current  needs. 

—Some  large  orders  in  prospect 
failed  to  materialize  and  indications 
are  that  central  stations  will  be  .dow 
about  dipping  into  their  293/ 
budgets. 

A  Georgia  company  will  shortly  place 
orders  for  induction  voltage  regulators 
'■‘IJgiegating  $10,000.  One  company 
ordered  last  week  hare  and  weather¬ 
proof  copper  amounting  to  $4,4(K)  and 
<listrihution  transformers  totaling  $3.1(K). 
Some  other  central-station  orders  were 
for  ( reosoted  pine  poles  amounting  to 
$2,1(10.  voltage  regulators  amounting 
to  $2.3(X)  and  $1,400  worth  of  control 
cabk 

COXt^TRl  TTlOX  PROJECTS 

Bur  eau  of  Supplies  and  Accounts.  Navy 
Oepii  tment,  Washington,  1).  C.,  will  re¬ 
ceive  bids  until  March  .3  for  motor-genera- 
tpr  s--ts.  switchboard  control  and  distribu¬ 
tion  panels  with  instruments,  for  Norfolk. 


Va.,  navy  yard  (Schedule  508t^i).  Wierton 
Steel  Company,  Wheeling,  W.  \'a..  will 
prticeed  with  electrification  of  mill  at 
Clarksburg,  W.  \'a.,  to  cost  about  $250,000. 
Tennessee-Eastman  Corporation.  Kings¬ 
port,  Tenn.,  has  plans  for  rayon  mill  to 
cost  over  $700,000. 

❖ 

EASTERN 

— Goverx.mext  AfcocxT  is  taking 
the  lead  in  immediate  requirements 
for  primary  and  a-uxiliary  electrical 
equipment  and  February  closings 
xvill  represent  a  sizable  volume  of 
sales. 

— Cextral-st.atiox  account,  also, 
shozvs  up  better  for  the  xeeek  and 
a  closer  indication  of  normal  is 
shoxvn  by  axeards  for  substation  and 
other  serx'ice.  Moreover,  there  are 
a  number  of  large-sized  contracts 
pending  that  should  go  to  sxecll 
aggregate  business  at  or  near  the 
close  of  the  month. 

— IXDU.STRIAL  ACCOUXT  EXHIBITS  itS 
noxv-frequent  tendencies  of  being 
spotty  and  commitments  are  appre¬ 
ciably  short  o-f  indicated  sales,  or. 
in  other  xvords,  .xales  are  far  behind 
the  X'olumv  of  inquiries  because  the 
latter  arc  not  maturing. 

A  leading  manufacturer  of  prime 
movers  reports  increased  estimating 
on  forthcoming  sizable  contracts  and 
anticipates  some  .satisfactory  commit¬ 
ments  within  30  to  60  days.  .\  metro¬ 
politan  central  station  has  placed  an 
order  with  a  state  manufacturer  for 
transformers  and  accessory  e(|uipment 
to  an  amount  of  $60,(M)0.  A  power 
company  in  West  Virginia  has  given 
a  contract  to  a  New  York  maker  for 
switchgear  for  a  hydro-electric  power 
jiroject  now  under  way,  totaling 
$125.(MK).  d'he  Southern  Sierras  Power 
Company  has  purchased  three  5.000- 
kva.  power  transformers  and  auxiliary 
e(|uipment  from  the  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company  for 
installation  at  its  San  Bernardino  sub¬ 
station.  and  will  also  secure  four  similar 
transformer  units  for  another  power 
substation,  totaling  more  than  $1()0.000. 
riie  Memphis  Power  &  Light  Company, 
Memphis,  Tenn.,  is  said  to  he  in  the 
market  for  a  number  of  structural  steel 
transmission  towers  for  a  high-tension 
crossing  over  the  Mississippi  River. 
A  manufacturer  of  gas  engine  com¬ 
pressors  is  securing  some  record  com¬ 
mitments  through  the  activity  in  gas 
pipe  line  construction  and  just  closed 
for  a  total  of  eleven  800-hp.  units  for 
a  stated  fi.gure  of  $375  fKK). 

Business  continues  fair  in  the  line  of 
electric  motors  and  kindred  heavy 
equipment.  The  Westinghouse  company 


will  furnish  a  unit  of  this  kind  to  a 
lumlier  company  in  the  West,  and  is 
al.so  building  a  6-ton  electric  locomotive 
for  a  coal-mining  company  in  Kentucky. 
An  order  has  lieen  secured  by  Westing¬ 
house  for  electrical  eiiuipment  for  ten 
of  a  total  of  fifteen  new  trolley  buses 
for  the  Chicago  Surface  Lines,  the 
buses  to  lx*  of  40-passenger  type,  each 
weighing  about  17,500  Ih. 

COX.STRI  TTIOX  PROJECTS 

Bureau  of  Yards  and  Docks,  Navy  De¬ 
partment,  Washington,  D.  C.,  will  receive 
bids  until  February  25  for  a  turbo-alterna¬ 
tor  for  the  New  York  navy  yard  (Speci¬ 
fication  0391).  Bureau  of  Supplies  and 
Accounts.  Navy  Department,  Washington. 
D.  C.,  will  receive  bids  until  March  3  for 
motor-generator  sets,  panels  and  spare  parts 
for  the  Brooklyn,  Philadelphia  and  other 
navy  yards  (Schedule  5087).  Municipal 
Sanitation  Department,  New  York,  will 
receive  bids  until  March  9  for  initial  sec¬ 
tion  of  sewage  disp<isal  plant  on  Ward’s 
Island,  to  cost  $6,600,000,  entire  project  to 
cost  $30,000.(KK).  Esse.x  County  Vrxational 
Schofds,  Newark,  N.  J.,  will  receive  bids 
until  February  23  for  electrical  and  me¬ 
chanical  supplies,  as  per  specifications  on 
file.  Department  of  City  Transit,  Phila¬ 
delphia,  Pa.,  will  receive  bids  until  Febru¬ 
ary  17  for  changes  and  repairs  in  sub¬ 
station  equipment  for  Broad  Street  subway. 
General  Supply  Committee,  United-  States 
Government.  Washington,  D.  C..  will  re¬ 
ceive  bids  until  March  4  for  electrical  sup¬ 
plies  for  next  fiscal  year,  including  fans, 
insulating  materials,  flashlights,  wiring 
equipment,  etc.  (Class  6). 

❖ 

SOUTHWEST 

— Conditions  in  the  .St.  Louis 
district  still  retain  the  fax'orable 
tone  of  the  last  txvo  xoceks.  Of  the 
large  manufacturers  intcrx’icxved  all 
are  optimistic  on  the  probable  x'ol- 
ume  of  this  year’s  busine.xs  and  say 
that  medium-sized  apparatus  is 
mox'ing  X'cry  xecll,  xvith  prospects 
for  some  good  business  in  the  near 
future. 

Contracts  which  have  been  closed 
since  last  report  include  three  syn¬ 
chronous  motor-generator  sets,  two  of 
3(K)  kw.  and  one  of  150  kw..  all  for  one 
of  the  newspaper  buildings  and  costing 
$17.0(K).  Another  order  was  for  relays 
for  one  of  the  distributing  companies, 
to  cost  $12,(KK),  and  network  potential 
devices  to  cost  $6.(K)0. 

roXSTRl'CTlOX  TROJEOTS 

Monsanto  Chemical  Works,  St.  Louis, 
Mo.,  has  authorized  expansion  program  :it 
flifferent  ])lants  in  1931  to  cost  $2,200jO(K). 
Hudson  &  Dugger  Company,  Little  Rock, 
.Ark.,  plans  barrel  heading  mill  to  cost 
about  $75,000  East  Texas  Refining  Com¬ 
pany,  Henderson,  Tex.,  plans  oil  refining 
plant  to  cost  over  $1(K),0()0.  War  Depart¬ 
ment,  Washington,  D.  C.,  is  asking  bids 
until  March  5  for  group  of  buildings  at 
Barksdale  airport,  Shreveport,  La.,  to  cost 
about  $100,000. 
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New  Equipment  Available 


tion  of  water,  oil  or  brine  for  he;  tin^ 
or  cooling  systems,  for  transfer  of 
many  liquids,  air  conditioning,  buttle 
washing  and  other  washing  machiiurv 
"ofif”  position  it  can  then  be  operated  as  garden  cr  lawn  watering,  etc. 
a  regular  switch  as  the  timing  mecha¬ 
nism  has  been  discontinued,  cutting  off 
the  current.  This  lever  can  also  be 
used  to  cut  off  current  immediately, 
although  the  timing  element  may  be 
operated. 


Load  Test  Set  Has 
Clampins  Transformer 

A  RECENTLY  DEVELOPED  LOAD  teSt  set 
with  clamping  transformer,  especially 
designed  to  be  used  over  either  a  cable, 
busbar  or  blade-of-knife  switch,  has 
been  announced  by  the  Electrical  Engi¬ 
neering  Sales  Company,  Los  Angeles, 


Hish  Current  Capacity 
Roof  Bushinss 

A  NEW  LINE  of  high  current  capacity 
porcelain  bushing  roof  entrance^,  a 
2.000  -  amp.,  7.5/15-kv.  type,  is  an¬ 
nounced  by  the  Delta-Star  Electric 


.A  Ne^v  Utility  Receptacle  Outlet 
for  the  electric  clock,  etc.,  has  been  de¬ 
signed  by  the  National  Electric  Prod¬ 
ucts  Corporation,  Pittsburgh.  It  is  an 
inexpensive  device,  complete  with  bo.x 
and  receptacle.  It  takes  either  armor'ed 
cable  or  non-metallic  sheathed  cable  and 
can  be  installed  with  necessary  neatness 
and  compactness  in  any  desired  location 
with  a  minimum  amount  of  labor.  The 
box  angle  back  and  angle  connector 
avoid  short  radius  bends  and  permit 
easy  installation  without  cramping  or 
forcing  the  cable  into  narrow  apertures. 
A  15-amp..  125-volt.  lO-amp.,  250-volt 
super-Bakelite  receptacle  with  face 
formed  to  provide  automatic  locating 
and  centering  of  the  rugged  T-slot 
terminals  is  designed  to  assure  a  posi¬ 
tive  and'  permanent  contact  and  trouble- 
proof  outlet. 


Calif.  It  may  conveniently  be  used  in 
a  very  limited  space.  The  opening  of 
the  transformer  is  sufficiently  large  to 
inclose  a  cable  in.  diameter  or  a  bus¬ 
bar  2\  in.  wide.  This  set  consists  of 
a  Weston  model  233  ammeter,  together 
with  an  8-ft.  flexible  "Tirex”  cable, 
transformer  and  plug. 

A  plug*  and  cartridge  fuse  is  fur¬ 
nished,  so  measurements  can  be  easily 
made  on  any  circuit  without  having  to 
cut  into  the  line.  The  set  has  four 
ranges,  running  from  0-15,  0-60,  0-200 
and  0-400  amp.  Changing  from  one 
range  to  another  is  accomplished  by 
pulling  the*  ammeter  plug,  rotating  it  to 
the  proper  position  and.  reinserting  it. 


Inclosed  Fan-Cooled 
Pump  Motor  Unit 

A.n  EXTE.NSION  TO  COVER  three  new 
sizes  in  its  line  of  "SSU”  centrifugal 
pumping  units  of  single-shaft,  two-bear¬ 
ing  design,  which  now  includes  ratings 
from  30  to  500  g.p.m.  for  heads  under 
100  ft.,  is  announced  by  .Allis-Chahners 
]\ianufacturing  Company,  Milwaukee, 
Wis.  Recent  adoption  of  total  inclosure 
ot  motor  housings  on  the  pump  end  of 
these  units  and  the  use  of  totally  in¬ 
closed  fan-cooled  motors,  if  necessarv. 


Company.  The  bushing  is  compound 
filled  at  the  factory  and  is  free  from 
corona  inside  the  porcelain  even  when 
fla.shover  potentials  are  applied.  It  is 
of  wet  process  porcelain  with  graded 
petticoats,  improving  the  wet  flashover 
ratios.  Above  the  roof  the  dry  Hash- 
over  is  80  kv.  and  the  wet  55  kv.  The 
portion  below  the  roof  has  a  dry  flash- 
over  of  55  kv.  The  terminals  on  either 
end  are  machined  to  standard  pipe  size, 
making  possible  the  use  of  standard 
I.P.S.  connection  fittings. 


Tosgle-Opcrated 
Time-Element  Switch 


A  Complete  Line  of  Batch  Type 
Nitriding  Furnaces  for  use  at  tem- 
peratures  up  to  1,200  deg.  F.  has 
announced  by  the  General  Electric  Coni- 
f  77  pany.  Included  in  the  line  are  two  sizes 

vertical  cylindrical  type  furnaces 
with  a  fan  for  circulating  the 
gas  and  two  of  box  type  furnaces, 

complete  with  charging  trucks  for 
dling  the  retorts.  The  vertical  type 
furnaces  consist  of  an  outer  shell  con¬ 
taining  the  heating  units  of  nickel- 
permits  their  use  for  severe  service  chromium  resistor  ribbon  and  an  inner 
conditions.  retort  which  is  inserted  into  the  fuinace 

“SSU”  pumps  are  designed  especially  through  a  hole  in  the  cover.  The  retort 
for  heads  heretofore  not  adequately  is  made  in  two  parts,  the  upper  part 
covered  by  a  low-price,  guaranteed,  containing  the  motor  and  fan  ami  the 
high-grade  pump.  Some  applications  of  lower  part  containing  the  charge  m  lie 
the  pumps  are:  Water  supply,  circula-  nitrided. 


.AN  ELECTRIC  LIGHT  or  power  switch 
containing  a  time  element  which  will 
automatically  turn  off  electric  current 
has  been  announced  by  M.  H.  Rhodes, 
Inc.,  New  Haven,  Conn.  The  time 
element  is  operated  by  throwing  the 
toggle  the  desired  number  of  times. 
Each  throw  of  the  toggle  is  shown  as 
intervals  on  the  dial.  The  interval  may 
be  seconds,  minutes  or  hours,  depend¬ 
ing  upon  the  particular  model.  When 
ready  to  start  time  element,  throw 
toggle  to  “ofif”  position,  as  indicated  on 
faceplate.  When  time  has  expired 
“mark  time”  will  automatically  cut  ofif 
electric  current. 

By  setting  the  small  side  lever  to 
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